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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Appfications 
This application daims the ben^t of the filing date of U.S. provisional patent 
appHcation serial numlMr 60/212.358, attorney dodt^ number 25791.38, fiM on 

5' June 19. 2000. the disclosure of which is incorporated herein by reference. 

This appHcation is a continuation-in-part of the following co-pending patent 
appHcaiions: (1) U.S. utility patent application serial no. 09/454,139. attorney dodiet 
• no. 25791.3.02, filed on 12/3/1999, which claimed the benefit of the fi«ng date of 
U.S. provisional patent application no. 60/111.293, attorney dodcet no. 25791.3. 

10 filed on 12/7/1998; (2) U.S. utility patent appTication serial vo. 09/510,913. attorney 
. docket no. 25791.7.02, filed on 2/23/2000. which claimed the benefit of the filing 
date of U.S. provisional apprticatiDn no. 60/121.702. filed on 2/25/1999; (3) U.S. 
ufility patent applicatton serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, which claimed the benefit of the filing date of U.S. provisional 

15 ^pOcatkm no. 60/119,611, attorney docket no. 25791.8; (4) U.S. utility patent 
i4>plication serial no. 09/440,338, attorney docket no. 25791.9.02. filed on 
11/iari999. vtrhtoh claimed the benefit of the filing date of U.S. provistonal 
application no. 60/108.558. attorney docket no. 25791.9. filed oh 11/16.1998; (5) 
U.S. provisional patent applicatton no. 60/183.546. filed on 2/18/2000; (6) U.S. utility 

20 patent applicatton no. 08/523.460. attorney docket no. 25791.11.02, flted on 
3/10/2000. which dainned the benefit of the filing date of U.S: provisional application 
no. 60/124.042. filed on 3/11/1888; (7) U.S. utility patent applicatton no. 08/512.885. 
attorney docket no. 25781.12.02. filed on 2/24/2000. whteh daimed the benefit of 
the filing dates of U.S. provistonal applicatton no. 60/121.841. attwn^ docket no. 

25 25781.12. filed on 2/26/1888 and U.S. provistonal applicatton no. 60/154.047. 
attorney docket no. 25781.28. filed on 9/16/1999; (8) U.S. utility appUcatloh no. 
09/511.941. attorney docket no. 25791.16.02. fited on 2/24/2000, whldi daimed the 
benefit of the filing date of U.S. provistonal serial no. 60/121,907, attorney docket 
no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent application no. 09/588.946. 

30 attorney docket no. 25791 .17.02. filed on 6/7^000. which daimed the benefit of the 
filing date of U.S. provisional patent applicatton serial no. 60/137.998, attonwy 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent applnation no. 
Qdimd,\22, attorney docket no. 25791.23.02. filed on 4/26/2000. which daimed the 
benefit of the filing date of U:S. provistonal applicatton no. 60/131.106. attorney 



docket no. 25791.23, filed on 4/2B/1999. Applicants incorporate by reference the ^ 
disclosures of these applicattons. 

This application is related to the following co-pending patent applications: ^ 
(1 1 } U.S. provisional application no. 60/146,203. attorney docket no. 25791 .25, filed 

5 on 7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
^791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional -s 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, ^ 

10 filed on 10/12/1999; and (16) U.S. provisional patent applicattpn no. 60/165,228, 

attorney docket no. 25791.39, filed on 11/12/1999, Applicants Incorporate by ^ 
reference the disctosures of these applicatkH}s. 

Background of the Invention 
This inventkm relates generally to vyellbore casings, and in particular to ! 

IS wellbore casings that are formed using expandable tubular merhb 

Conventionally, when a wellbore is created, a number of casings are ^ 
installed in the borehold to prevent ooDapse of the borehole wall and to prevent \ 
undesired outflow of drBling fluid into the fonnration or inflow of fluM from the 
formation into the borehole. The borehole is drilled in inten^ls whereby a casing 

20 whtoh to to be installed In a tower borehole interval is lowered through a previoi^ly 
installed casing of an upper borehole Interval. As a consequence of this procedure 
the casing of the lower interval is of smaller diameter than the casing of the upper 
inten^l. Thus, the casings are in a nested an^ngenient with casing diameters 
decreasing In downward directkm. Cement annuti are provkled between the outer 

25 surfaces of the casings and the borehole wall to seal the casings from the borehole 
wan. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diamet^ involves increased costs due to heavy casing handling equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 

30 Iriaeased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to targe variattons In hole diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present invention directed to overcoming one or more of the 
35 limitations (rf the existing procedures for forming wellt)ores. 
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Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tubular member to a prse)Qsting structure is provided that Includes 
positioning the tubular member and an expansion cone within the preexisting 

5 stnjcturB, anchortng the tubular member to the preexisting structure, axially 
displacing the expansion cone relative to the tubular ntember by pulling the 
expansion oone through the tubular member, arxl lubricating the interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexistir^ strudure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, arichoring 
the tubular member to the preexisting stnicture, and a)daliy displacing the expansion 
cone relative to the tubidar nnember by pulling tiie expansion oone through the 
tubiter rmmber. The tubular member includes: an annular membor. including: a 

15 waD thickness that varies less than aboutS %^ a hoop yield strength that varies less 
than about 10 %. Imperfections of less than about 8 % of the wall thickness, no 
felure for radial expansions of up to about 30 %. and no necking of the walls of the 
annular member for radial 6xpansk>ns of up to about 25%. 

According to another aspect of the present inventton, a method of coupling a 

20 tubular mdmber to a preexisting stmdure is provMed that includes injecting a 
lubricating flukl into the preexisting stnjctore, posHtoning ttie tubular member and an 
expansion cone wittiin the preexisting structure, anchoring the tubular member to 
the preexisting stmcture, and axially displacing the expansion cone relative to the 
tubular memb^ by pulling tiie expansk)n cone through ttie tubular member. 

25 According to anottier aspect of tiie present invention, a method of coupling 

an expandable tubular member to a preexisting structure is provkied tiiat includes 
positioning tiie expandable tubular member and an expansion cone within the 
preexisting stixtcture, anchoring ttie expandat^ tobuter memb^ to ttie preexisting 
stniCturB' and axially dteplaqing ttie expanston cone relative to ttie expandable 

30 tubular member by pulling ttie e)q>anskxi cone through ttie expandable tubular 
member. The expancteble tubidar member includes: a first tiA>ular member, a 
second tubular member, and a ttve»led connection for coupling ttie first tubular 
member to ttie second tubular menriber. The ttireaded connection includes: one or 
more sealing members for sealing ttie interteoe between ttie first and second tubular 

35 members. 
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According to another aspect of the present invention^ a nnethod of coupling 
an expandable tutHilar nr^ember to a preexisting structure is provided that includes 
positionirtg the expandable tubular nrtember and an expansion cone vvittiin the 
preexisting structure, anchoring the expar>dable tubular menit)er to the preexisting 

5 str\jcture, and axially displacing the. expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member The expandable tubular member includes a plurality of tubular nr)embers 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular mmnbers with a sealant, coupling the threaded 

10 portions of the tubular members and curing the sealant. 

According to another aspect of ttie present invention, a method of coupling a 
tubular member to a preexisting, structure is provkJed that includes positioning the 
tubular membor arid an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting stmctufe, and ^lly di^acing the expansion 

IS cone relative to the tubular member by pulling the mpansion cone through the 
expandable tubular member. The tubular member includes: a pair of rings for. 
engaging the preexisting structure, and a seaDng element positioned between the 
rings for sealing the interface between the tubular member and the pramisting 
structure. 

20 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure js provided that includes positionirig the 
expandable tubular member and an expanston cone within the preexisting structure, 
anchoring the expandable tubular ntember to the preexisting structure, and axially 
displacing the e)q>ansion cone relative to the expandable tubular member by pulling 

25 the expansion cone through the expandat>le tubular member. The tubutar member 
Includes or)e or more sbts. 

According to another aspect of the present invention, a method of coupling a 
tubutar memt>er to a preexisting structure is provided that include positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 

30 anchoring the expandable tubidar member to the preexisting structure, and axially 
disptadng the expansion cone retative to the expandabta tubutar member by pulling 
the expansion cone through the expandable tubutar member. The tubutar member 
includes: a first preexpanded portion, an Intenmedlate portion coupled to the first 
preexpanded portion including a sealing etement, and a second preexpanded 

35 portion coupled to the intmn^tate portion. 
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According to another aspect of the present Invention, a method of coupling a 
tubular nnemt)er to a preexisting stnjcture is provided that includes positfoning the 
expandable tubular nneniber and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone ttirough the expandable tubular nr)enri>er by applying an axtal 
force to the expansion cone. The axial force includes: a substantially constant axial 
force, and an increased axial force. 

According to another aspect of the present invention, a niethod of coupling a 

10 tubular member to a preexisting stnjcture is provided that includes positioning the 
tubular nnember and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, ahd axially displacing the expansion 
cone relative to the expandable tubiter member by pushing and pullirig the 
expansion cone through the expandable tubular member 

15 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting stnidure to provided that indudes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to ttie preexisting structure, axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 

20 expandable tubular member, and injecting a curable fluidic sealing material between 
the tubular member and the preexisting structure prior to axially displacing the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes 

25 positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring ttie tubular member to the preexisting stnicture by increasing 
the size of the expansion cone, and axially displacing tiie expansion cone relative to 
ttie tubular member by pulling ttie expansion cone through the tubular member. 

According to another aspect of the present invention, a mettKXl of coupling a 

3d tubular member to a preexisting structure is provided that includes positioning ttie 
tutelar nnember and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure by heating a portion of ttie tubular 
member, and axially dispiladng ttie expansion cone relative to the tubular member 
by pidling ttie expansion cone through ttie tubular member. 
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Aooording to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stoucture is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring > 
device within the preexisting structure, positioning the anchoring device above ttie 

5 expansion cone, anchoring the expandable tubular member to the preexisting ^ 
structure using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a nriethod of coupling ^ 
an expandable tubular member to a preexisting stnicture is provided that includes . 
positioning the tubular member and an expansion cone within the preexisting 

10 stmcture, explosively anchoring the tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the tubular memt>er. 

According to another aspect of the present invention, a method oif coupling 
an expandable tubular to a preexistihg structure is provided that includes fbdng the 
position of an expansion cone within the preexisting structure, driving the 

1& expandable tubular member onto the expansion cone in a first .direction, and axially . 
displacing the expanston cone in a second direction relative to the expandable 
tubular member. The first and second directions are different . 

Aooording to another aspect of the present invention, a method of coupling ^ 
an expandable tubular member to a pteexisttaig structure Is provided that Includes 

20 placmg the expandable tutMilar, an expansim cone, and a resilient anchor within the <^ 
preexisting structure, rsleasing the resilient anchor, and axially displacing the 
expansion cone withbi the expandable tubular member. ^ 

According to another aspect of the present Invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes ^ 

25 placing the expandable tubular member, an expansion cone, and an anchor into the 

preexisting structure, and anchoring the expandable tubular member to the ^ 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to anoth^ aspect of the present invention, a method of coupling 

30 an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular merriber and an expafislon oone into the preexisting 
Mructure, placing a quantity of a fluidic material onto the expandable tubular 
merntier to anchor the mpandable tubular member to the preexisting structure, and 
axially displacing the expansion cone. 
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^ According to another aspect of the present invention, a method of coupling 

an expandat>le tubular member to a preexisting structure is provided that includes 
positiontng the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
r-. 5 strurture by injecting a quantity of a hardenabie fluidlc material into the preexisting 

stnicture, at least partially curing the hardenabie fluidic sealing material, and axially 
^ displacing the expansion cone. 

According to arKrther aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that indudes 
10 placing the expandable tubular nrtember and an exparision cone within the 
preexisting structure and applying an axial force to the expandable tubular memt)er 
in a downward direction. 

According to another aspect of the present invention, a method of coupling 
- ^ an expandable tubular member to a preexisting structure is provided that Indude9 

15 placing the expandable tubular men^ and an expansion cone within the 
r preexteting structure, injeding a quantity of a first fliiidic material having a first 

density into the region of the preexisting stnicture outside of the expandable tubular 
r member, and Injecting a quantity of a second fluidic material having a second 

density into a portion of the expandable tubular member below the expansion cone. 
^ 20 The second density is greater than the first dmsity. 

According to another aspect of the present invention, a method of coupling 
^ an expandabto tubular member to a preexisting structure is provided that includes 

placing the expandable tubular member and an expansion cone into the preexisting 
^ structure, anchoring the expandable tubular merTd)er to the preexisting structure, 

25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
_ the e)q}andable tubular member below the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular memb^ to a preexisting structure is provided that includes 
^ placing the expandat)le tubular rDember and an expansion cone into the preexisting 

30 structure and applying an axial force to the expandable tubular member. 
^ According to anbther aspect of the present invention, an apparatus for 

. coupling a tubular member to a preexisting structure is provided that includes an 
expandable tubular member, an anchoring device ada^ 

tubular member to the preexisting structure, and an expansion cone movably 
^ 35 coupled to the expandable tubular nnernber and adapted to radially expand the 
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expandable tubular member^ including: a housing including a tapered first end and a 
second end, one or more grooves fbnmed In the outer surfece of the tapered first 
end, and one or more axial flow passages fluldidy coupled to the grooves. 

According to another aspect of the prwent invention, an apparatus for 

5 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expand^le tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular men4)er and adapted to rediatly expand 
the expandable tubUlar member. The expandable tubular member Includes: an 

10. annular member, having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that varie&less than about 10 %. imperfections of less than about 8 % 
of the wall thickness, no feiilure for radial expanshms of up to about 30 "J^. and no 
neckir^ of the walls of the annular member for radial expansions of up to about 
25%. 

IS According to another aspect of the present invention, an apparatus for 

ooupiihg an expandable tubular member to a preexisting structure is provMed that 
includes an expandable tubular member, an anchoring devtee adapted to couple the 
expandable tubular member to the preexisting structure, and an expanston cone 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connectton for coupling 
the first tubular member to the second tubular member, the threaded connexion 
including: one or more seallhg members for sealing the interfoce between the first 
and second tubular members. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular noember to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tobular merfiber. The expandable tobular member includes: a layer 
of a lubricant coupled to the interior surfooe of the tubular member. 

According to another aspect of the present Invention, an apparatos for 
coupling an expandable tubular member to e preexisting structure is pn>vkled that 
includes an expandable tubular menrd>er, an anc^ng device adapted to couple the 

35 expandable tubular member to the preexisting stmcture, and an expanston cone 
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movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The exparKlable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

5 Accofding to another ^pect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoririg device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
nrxivat>ly couple to the e)^ndable tubiriar member and adapted to radially expand 

10 the expandable tubular member. The expandable tubular memberlndudes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the ihterbce between the tubular member and the 
preexisting structure. 

Aooording to anottier aspect of the present invention, an apparatus for 

15 coupling an exparidaUe tubular member to a preexisting structure is provided ttiat 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to ttie preexisting structure, and an expansion cone 
rfiovably coupled to the expandable tubiilar member arid adapted to radially expand 
the expandable tubular member. The expandable tubular mernber includes one or 

20 more slots. 

According to another aspect of the present irivention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 

25 movably coupled to the expandable tubular nriember and adapted to radially expand 
ttie expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, an intemnedlate portion coupled to the first preexpanded 
portico including a sealing element, and a second preexpanded portion coupled to 
ttie intermediate portion. 

30 Aocordihg to anottier aspect of the present invention, an apparatos for 

coupling an expandable tubular member to a preexisting structiflre is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular memb^ to the preexisting structure, an expar^ion cone 
movably coupled to the expandable tubular member and adapted to radldly expand 
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the expandable tubular member, and a valveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus for 
coiq>nng an expandable tutkilar men4)er to a preexisting structure is provided that 

5 includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion oone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tidHitar member to the preexisting structure. The anchoring device is positioned 

10 above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 

IS expandable tubular member coupled to the expansion cone, and an exploshfe 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular meinber to the preexisting ^cture. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 

20 Includes a support member, an expandable expansion cone coupled to the support 
member, and an expandatiie tubular member coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting staicture is provided that 
includes a support member, an expandable expansion cone coupled to the support 

25 member, and an expandatrie tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that include a 
support member, an expansion cone coupled to the support memt)er, an 
30 expandable tubular member coupled to the expansion cone including one. or more 
shape memory metal inserts, and a heater coupled to the support member In 
. opposing relation to the shape memory metal inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandatrie tubular member to a preexisting structure is provided that 
35 includes a support member, an expansion cone couffled.to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable tubular member. 

According to another aspect of the present invention, an expandable tubular 
member is provided that includes: an expandable tubular body, one or more resilient 
S panels coupled to the expandable tubular body, arid a release member releasabiy 
coupled to the resilient panels adapted to controllably release the resilient panels. 

Accordir^ to another aspect of the present Invmtion, an apparati^ for 
coupling an expandable tubular member to a preexisting structure is provided that 
Includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member coupled to the expandable exparision cone, and an 
OTchor coupled to the expandable tubidar member, including: one or more spikes 
(rivotally coupled to the mpandable tubular member (or engiaghg the preexisting 
structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes a support menrd)er, w expansion cone coupled to the support number, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tidadar member, including: one or more petal 
baskets pivotally coupled to jhe expandable tubular member 

20 According to another aspect of the present invention, an apparatus for 

coupling an expandable tutHJiar member to a prsexisting structure is provkled that 
includes a support mend>er, an expanston cone coupled to the support member, an 
expandable tubular member coupled to the expansk)n cone, including: a stotted 
poftton provUed at one end of the expandable tubular member. 

25 According to another aspect of the present inventton, an apparatus for 

cwpHng an expandable tubular member to a pree)dsting structure is provkled that 
Includes a support member, an expansk>n cone, an expandable tubular merht>er 
coupled to the expansion cone, a coupling device coupled to the support menriber 
and an end portion of the expandable tubular memt>er, and 

30 a mass coiv>led to the end portion of 'the expandable tubular nrnnber. The weight 
of the mass is greater than the yieM strength of the expaiKlable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tutHjIar member to a preexteting structure is provided that 
includes a support member including a fluM passage, an expanston cone coupled to 

35 the support member, an expandable tubular member coupled to the expansion 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the sUp 
Joht a fluid chamber coupled to the fluid passage, the fluid chamt)er defined by the 
interior portion of the expandable tubular niember betwem the expansion cone and 
the end plate. 

5 According to another aspect of the present invention, a method of coi4>llng a 

tubular member to a preexisting structure is provided that Includes positioning the 
tubular member and an expansion cone within the preexisting stmcture. axlalty 
displacsng the expansion cor>e, removing the expansion cone, and applying direct 
radial pressure to the tubular member 

10 According to another aspect of the present Invention, an apparati© is 

provided that includes a tubular member oxipied to a preeMsting structure. The 
tubular member is coupled to the preexisfing structure by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
structure, axlally displacing the expansion cme, removing the expansion cone, and 

1 S applying direct radial pressure to the tubute^ member. 

Brief Description of the Drawings 
FIG. 1a te a fragmentary cross-sectional illustration of the placement cS an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

20 FIG. lb is a fragmentary cross-sectional illustration of the apparatus of FIG. 

la aftM* anchoring the expandable tubular rhember d the apparatus to the wellbore 
casing. 

FIG. 1c is a fragmentary cross-secttonal Illustration of &ie apparatus of FIG. 
lb after initiating the axial displacement of the expar^ion cone. 
25 FIG, Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1b after Initiating the axial displacemerit of the expansion cone by pulling on the 
expansion cone and Injectlntg a pressurized fluid below the expansion corw. 

FIG. 1e is a fragmentary cross-secUonai illustration of the apparatus of FIGS. 
1c and Id after the completion of the racfial expansion of the expandable tubular 
30 member. ^ * 

FIG. If is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decouiMing of the anchoring devioe of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
if after the removal of the anchoring deviqe of the apparatus from the v^llbore 
casing. 

FIG. 2a is a fragmentary cross-sectk>nai illustration of the placement of an 
5 embodiment of an apparatus for e39>anding a tutMJtar member within a WBtlbore 
casing and an open hole in a subterranean formation. 

FIG. 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c is a fragihentary cross-sectional illustration of the apparatus of FIG. 

2b after initiating ttm axial dteplacement of the expanston cone. 

FIG. 2d is a fragmentary cross-sectional illustration of the apparatus of RG. 

2b after Initiating the a)dal displacement of the es^^ansion cone by pulling on the 

aqjanslon oone and also by injecting a pressurized fluid below the expansion cone. 
IS FIG. 2e is a fragmentary cross-sedional illustration of the apparatus of FIGS. 

2c and 2d after the completion of the radial -expansion of the expandable tubular 

member. 

FIG. 2f Is a fragmentary cros&^ecHonal illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 
20 FIG. 3a is a fragmentary cross*sectonal illustration of the placement of an 

embodiment of an apparatus expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchorfrig the expandable tubular member of the apparatus to the welibora 
25 casing. 

FIG. 3c is a ftBginentary cross-sectional illustration of the apparatus of FIG. 
3b after initiating the axial displacement of the expansion com. 

FIG. 3d is a fragmentary cross-secGonai illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubuter menrri)er. 
30 FIG. 4 is a fragnrientary cross-sectional illustration of an embodiment of a 

shock absorbing systefn tot use in the apparatus of RGS. la to 3d. 

FIG. 5 is a cross^dional illustration of an embodiment of a coupling 
anrangement for i»6 In the expandable tubular members of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cro3s*sectional illustration of an emtxxllment of an expandable 
tubular member having a slotted lower section for use in the apparatus of FIGS. 1a 
to3d. - 

FIG. 7 is a ooss-sectional illustration of an embodiment of an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of ^ 
FIGS. 1a to 3d. 

fig! 8 is a cross-sedional illustration of an embodiment of an expandable ^ 
tubular member having a slotted upper section for use in the apparatus of FIGS, la 
to 3d. 

10 FIG. 9 is a graphical Diustratlon of an embodiment of a method of applying an 

axial force to the expansibn cones of the apparatus of FIGS, la to 

FIG. 10a is a fragmmtary cfioss-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

15 FIG. 10b is a fragmentaiy cross-sectional illustration of the apparatus of FIG. 

10a during the injection of a.non-hardenable fiuidic material into and out of the ^■ 
apjsaratus. 

FIG. 1 Oc is a fragmentary cross-sectional Illustration of the. apparatus of FIG. 
10b during the injection of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. 10d Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve dosura element into the valve passage of the ^ 
anchoring device of the apparatus. 

FIG. 10e is a fragnnentary cross-sectionai illustration of the apparatus of FIG. >s 
25 1 0d after anchoring the expandable tubular mentber of the apparatus to the wellbora 
casing. 

FIG. 1 0f is a fragmentary c^s-sectipnal illustration of the apparatus of RG. 
lOe after initiating the aodai displacenrient of the expansion cone. 

FIG. lOg is a fragmentary cross-eectionai illustration cf the apparatus of FtG. 
30 lOe after initiating the axial displacement of the expansion cone by pulling on the 
expsffision cone and injecting a pressuri»d fluid below the expansion cone. 

FIG. lOh is a fragmefitary cross-sectional illustration of the apparatus of 
FIGS. lOf and lOg after ttie completion of the radial expansion of the expandable 
tubular member. 
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FIG. lOi is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOh alter the decoupling arxl removal of the anchoring device of the apparatus from 
the welltx>re casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure. 

FIG. lib is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 1c is a fragmentary cross-sectionai Illustration of the apparatus of FIG. 
1 lb after initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial dtsplaoement of the expansion cone prior to deactivating 
the anchoring deyioe. 

FIG. lie is a fragmentary cross-seclional. illustration of the apparatus of 
RGS. 1 1d after deactivating the anchoring device. 

FIG. 11f is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
1 1e after initiating the axial dteplacement of the expansion cone and the deactivated 
anchoring device. 

FIG. 1 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11f after the completion of the radial expansion of the expandable tubular member. 

FIG. 12a Is a fragmentary cross-sectional illustration of an attemative 
embodin^t of an apparatus for couplirig an expandable tutHJiar memt>er to a 
preexisting structure positioned within a wellt>ore. 

FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandable tubular member to the wellbore casing. 

. FIG. i2c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12b after iniUaOng the axial displacement of the expandable expansion cone. 

FIG. 12d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FiG 13a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structtm positioned within a wellbore. 
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FIQ. 1 3b is a fragmentary cross*sectional illustration oT the apparatus of FIG. . 
13a after activating the shape memory rnetal inserts in order to anchor the 
expandable tubular member to the wellbore casing. ^ 

FIG. 1 3c is a fragmentary cross*sectional illustration of the apparatus of FIG. 
5 1 3b after initiating the axial displacement of the expansion cone. ^ 

FIG. 1 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 3c after completing the radial expansion of the expandable tubular member. ^ 

FIG. 14a a fragmentary cross-sectional illustration of an altemathre 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting structure positioned within a wellbore casing. 

RG. 14b is a firagmerttary cross-secttonal illustration of the apparatus of FIG. 
14a after coupling the packer to the wellbore casing. 

FIG. 14c is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the expaiidable tubular member towards ^ 
15 the expansion cone. 

RG. 14d is a fragmentary cross-sectional Illustration of the apparatusf of FIG. ^. 
14c after radially esq^nding the end of the expandable tubular member onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20 14d after decoupling the pacKer from the wellbore casing. ^ 
FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14e aftjsr initiating the axial displacement of the expansion cone relative to the . ^ 
expandable tubular member. 

FIG. 14g is a fragmentary cross^cdonal illustration of the completion of the ^ 
25 radiaf expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sectional iliustratiQn of an alternative 
embodiment <rf an apparatus for coupling an expandable tubular nnember to a 
preexisting structure positioned within a wetibore. 

FIG; 15b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 15a after ooupBng the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-sectional illij»tration of the apparatus of FIG. 
15b after initiating the axial displacement of the expansion oone. 

FIG. ISd is a fragmentary cross-sectional Hlustration of the apparatus of FIG. 
15c after completion of the radial expansion of the expandable tubular member. v 
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FIG. 16a is a top view of an embodiment of a resiiient anchor for use in the 
aK>aratus of FIG. i 5a. 

FIG. 16b is a top view of the resiUent anchor of FIG. 16a after releasing the 
coiled resUient member. 
5 FIG. 17a is a tc^ view of an alternate embodiment of a resilient anchor for 

use in the apparatus of FIG. 15a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after reteasing the 
resilient elements. 

FIG. 18a a fragmentary cross-sectlonat top view of an alternate 
10 embodiment of a resffient anchor for use in the apparatus of FIG. 15a. 

FIG. IBb is a fragmentary crosMedional top vtew of the resOient anchor of 
HG. 1 Ba after releasing the rasilimt etemente. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
member including one or more resffient pmete. 
IS FIG. 19b is a cross-sedional view of the expandaUe tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the exparulable tubular member of FIG. 19a. 

FIG; 20a is a fragmeritery cress-sectional illustretion of an altemative 
embodirtient of an apparatus for coupling an expandable tubular member to a 
20 preexisUng structure positioned within a wellbore. 

FIG. 20b is a fragmentery cross-secttonal illustration of the apparatus of FIG. 
20a after ooupHng the axKhor to the wellbore casing. 

FIG. 20c is a fragmentery cross-sectional illiatretion of the apparati^ of FIG. 
20b after initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmer]rtary cross-secttonal iliustratipn of the apparatus of FIG. 

20c after completion of the radial expansion (rf the expandable tubular member. 

FIG. 21a Is ah illi^tratton of an embodbnent of the anchor of the apparatus of 
FIG.20a. 

HG. 21b Is an illustrafion of the anchor of FIG. 21a aft^ outwardly extending 
30 the spikes. 

FIG. 22a is an illustration of an altemative embodiment of the anchor of the 
apparatus of FIG. 20a 

FIG. 22b is an illustratton of the anchor of FIQ. 22a after outwardly extending 
the splices. 
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FIQ. 22c is a croe^-sedional illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an alternative 
emtxxJinDent of an apparati^ for coupling an expandat>le tutxilar memt)er to a 
5 preexisting struchire positioned within a wellbore. 

FIG. 23b is a fragmentary cross*section^l illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbore section proximate the lower section of the expartdable tubutar 
melT*er. 

10 FIG. 23c is a fragmentary cross-secUonaJ illustration of the apparatus of FIG. 

23b after pemnitting the hardenable fluidic sealing materiat to at least partially cure. 

FIG. 23cl is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after Initiating the axial displacement of the expansion cone. 

HG. 23e Is a fragmentary crossrsectlonai iUustration of the apparatus of FIG. 
15 23d after completim of the radial expansion of the e)9>andable tubuliar member. 

FIG. 24a is a fragmentary cross-secHonal illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
mrnib^ to a preexisting stnjcture positioned withh a wellbore casing and an dpen 
hole welttxxre section. 

20 FIG. 24b Is a fraginentary cross-sectional illustration cf the apparatus of FIG. 

24a after releasing the packer. 

FIG. 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an alternative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting stnicture positioned within a wellbdre casing and an open 
hole wellbore section. 

FIQ. 25b is a fregmentary cross-sectior»l illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
30 member having a higher density than the fluid within the preexisting structure 
outside of the expandable tubular member. 

FIG. 2Sc is a fragmentary cross-secUonal Illustration of the apparatus of FIG. 
2Sb after extruding the expandable tubular member off of the expansion cone. 
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FIG. 26a is a fragmentary cross-sectional illusfration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting stn^rture. 

FIG. 26b IS a fragmentary crc^s-sectiondl illustration of the apparatus of FIG. 
5 2ea after the Initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross*sectional illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration cX a preferred embodiment of a method of 
coupling an expandable tubular to a preexisting staidure. 
10 FIG. 28 is a crose-secttonal Illustration of an expandable tubular coupled to a 

preexisting 8tnK:tur0 using an expansion cone. 

FIG. 29 Is a cross-sediohal Dlustration of the subsequent application of radbl 
pressure to the expandatrte tubirfar rmmber of FIG. 28. 

Detailed Description 

IS A method and apparali^ for coupling tubular members to a preexisting 

structure is provided. In a prefened enrtxxilment. the tubular members are coupled 
to the preexistihg structure by radially expanding the tubular members into contact 
with the preexisting structure. In a preferred erhbodiment, the tubular memt>ers are 
radially expanded by anchoring one end of the tubular member to the preexisting 

20 structure and then pulling an expansion cone through the tubular merTd)er5. In this 
manner, the tubular members are radially expanded and coupled to the preexisting 
structure. 

Referring Initially to FIGS, la, 1b, 1c, Id, 1e, 1f and 1g, a preferred 
embodiment of a method and apparatus for coupling an expandable tubular memt)er 
25 to a preexistihg structure will be described. Referring to Fig. la, a wellboie casing 
100 is positioned within a subtensnean fomnation 105. The welibore casing 100 
may be positioned in any orientation from the vertical direction to the horizontal 
directim. The welibore casing 100 fiirther includes one or more openings 110 that 
may have been the result of urdntentional damage to the wellbond easing 100, or 
30 due to a prior perforation or fracturing operation perfonmed upon the surrounding 
subterranean formation 105. As will be recogriized by persons having ordinary skBI 
in the art, the openirigs 1 10 can adversely affect the subjsequent operation and use 
of ttie welibore casing 100 unfess they are sealed off. 

In a preferred embodiment an apparatus 115 is utilized to seal off the 
35 openings 110 In the welibore casinjg 100. More generally^ the apparatus 115 is 
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preferably ufillzad to fbnn or repair wellbore casings, pipelines, or stnjdural 
supports. 

The apparatus 115 preferably includes a first support member 120. a secOTid 
support member 125, an expansion cone 130. an anchoring device 135, and 
5 expandable tubular member 140, and one or more seaHng memt»rs 145. 

The first support member 120 Is preferably adapted to be coupled to a 
surfeoe location. The first support rrwinber 120> is further coupled to the anchoring 
. device 135. The first support member 120 is preferably adapted to convey 
pressurizBd fluidic materials aiid/br electiiCGd currmt and/or communication a^jnais 
10 from a surface location to the andwrfr^ device 135. The first suR)ort member 120 
may, fbr mample. be convmtional commercially available slide wire, braided wire. 
ooHed tubing, or drilHng stodt material. - 

The second support member 125 is preferably adapted to be coupled to a 
surfeoe location. The second support member 125 is further coupled to ttie 
15 expansion cone 130. The second support member 125 is preferably adapted to 
pennit the expanston cone 130 to be axially displaced relative to the first support 
member 120. The secorvl support member 125 n«y. for example, be convmtional 
commercially available siicic wire, braided wire, coiled luMng. or drilling stodc 
material. 

20 The expansion cone 1 30 is coupled to the second support member 1 25. The 

expanston cone 1 30 is pr^erably adapted to radially expand the expandable tubular 
member 140 when the expansion cone 130 is axially displaced relative to the 
expandable tubular member 140. In a preferred embodiment, the expansion cone 
130 is provided substantialiy as disdi^ed in one or more of the following: (1) U.S. 

25 utility patent application serial no. 09/454,1 39. attorney docket no. 25791 .3.02. filed 
on 12/3/1999. which daimed the benefit of the filing date of U.S. (wovistonai patent 
application nb. 60/111.293, attorney dodiet no. 25791.3. filed on 12rr/199S: (2) U.S. 
utility patent application serial no. 09^10,913. attorney docket no. 257&1.7.02, fUed 
. on 2/23/2000. whteh daimed the benefit of the filing date of US. provistonai 

30 appllcatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appHcation 
seriai no. 09/502.350. attorney docket no. ^791.6.02. filed on 2/10/2000. which 
daimed the benefit of the filing date of U.S. provisional sq)plkatlon no. 60/119.611. 
attorney docket no. 25791 .8: (4) U.S. titiilty patent appOcatkm serial no. 09/440.338. 
attorney docket na 25791.9.02. filed on 11/15/1999. which daimed the benefit of 

35 the filing date of U.S. provistonal appllcatton no. 60/108.558. attorney docket no. 
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25791.9. filed on 11/16.1998; (5) U.S.'prDvisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791. 11.(^. filed on 3/10^00. wtiich claimed the t>enefit of the fling date of 
U.S. provisional appBcation no! 60/124,042. filed on 3/11/1999; (7) U.S. utflity patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2Q4/2000. 
which claimed the l)enefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provlstonal 
appncatkm no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility apfriication no. 09/511.941. attorney docket no. ^791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provlstonal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/28/1999; (9) U.S. uflilty patent 
appDcafion no. 09/588.946, ^lomey docket no. 25791.17.02, filed on June 7. 2000. 
whtoh claimed the tienefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137,998. attorney docket no. 25791.ir, filed on 6/7/1999; (10) U.S. 
utility patent appHcatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. whtoh daimed the benefit of the filing date of U.S. provlstonal application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlstonal appltoatton no. 60/146,203. attorney docket no. 25791.25, fBed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143,039, attorney docket no. 
^791.26, fited on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attorney docket no. 25791.36. filed m 10/12.1999; (15) 
U.S. provislpnal patent appltoatton no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39. fited on 11/12/1999. the disctosures of whtoh are 
incorporated herein by reference. 

The anchoring devtoe 135 is ooupted to the first support member 120. The 
anchoring device 135 is prafsratdy adapted to be oontroUably coupled to the 
ocpandable tubular mrnnber 140 and the wellbore casing 100. In this manner, the 
anchoring devtoe 135 preferably oontroHably anchors the expandabto tubular 
member 140 to the wellbore casing 100 to facURaie the radial expansion of the 
expandable tubular member 140 by the wdal displacement of the wcpanston cone 
130. In a preferred embodiment, the anchoring devtoe 135 includes one or more 
expandabto etoments 150 that are adapted to controllably extend Iwm the body of 
the anchoring devtoe 135 to engage both the expandable tubular member 140 and 
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the vwllbofe casing 100. In a pfeferred embodiment, the expandable elements 150 
are actuated using fWdlc pressure. In a prefened embodiment, the anchoring 
device 135 Is any one of ttie hydraulically actuated packers commercially available 
from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member 140 is removably coupled to the expansion 
cone 130. The expandable tubular member 140 is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring devtee 135. In 
a preferred embodiment, the expandable tubular member 140 Includes one or more 
anchoring windows 155 for pennitHng the expandable elements 150 of the 
anchoring device 135 to engage the wellbore casing 100 and the expandable 
tubular member 140. 

In a preferred embodiment, the expandable tubular nwmber 140 further 
includes a lower section 160. an intermediate secflon 165. and an upper section 
170. In a prefened embodiment, the lower sectton 160 includes the anchoring 
windows 155 in order to provkle anchoring at an end portion of the expandable 
tubular member 140. In a prefened embodiment, the wall thickness of the tower and 
IntemwdiatB sedtons, 160 and 165. are toss than the wall tWckness of the upper 
sectton 170 tn order to optimally ooupte the radially- expanded portion of the 
expandabte tubular member 140 to the wellbore casing 100. 
20 In a prefeired einbodlment. the expandabte tubular mernber 140 Is further 

provMed substantially as disctosed in one or more of the fdtowlng: (1) U.S. utiOty 
patent appOcation serial no. 09/454.139. attorney docket no. 25791.3.02. filaJ on 
12«/1999. which claimed the benefit of the filing date of U.S. pn>visionai patent 
appllcatton no. 60/111,293, attomey docket no. 25791.3. filed on 12/7/1098: (2) U.S. 

25 utility patent appfication serial no. 09/510,913, attorney docket no. 25791 .7.02. filed 
on 2C3/2000, which daimed the benefit of the filing date of U.S. provistonal 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appltoatton 
serial no. 09/502,350. attomey docket no, 25791.8.02, filed on 2/IOQOOO, whtoh 
claimed the benefit of the filing date of U.S. provistonal appllcatton no. 60/119.611. 

30 attomey docket no. 25791.8; (4) U.S. utility |^t applteafion serial no. 09M40.338. 
attorney docket na 25701.9.02. fited on 11/15/1999. which ctolmed the benefit of 
the filing date of U.S. provistonal appllcatton no, 60/108.558. attomey docket no. 
25791.9. fited on 1 1/16.1998; (5) .U.S. provisional patent application no. 60/183.548. 
fited on 2/18/2000; (6) U.S. utility patent appllcatton no. 09/523,460, attomey docket 

35 no. 25791 .1 1.02. fited on 3/10«000. which ctolmed the benefit of the flHng date of 

22 



r 



U.S. provistonal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791. 1ZQ2. filed on 2^4^K)0. 
wtiich claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, tiled on 2/26/1999 and U.S. provistonal 

5 application no. 60/154.047. attoniey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the t>enefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appltoation no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2X)00. 

10 whtoh daimed ttie benefit of the filing date of U.S. provistonal patent applteatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which dabned the b^nafl of the filing date of U.S. provisional applicafton 
na 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

15 provisional applteatton no. 60/146,203. attorney docket no. 25791.25, filed on 
7/^1999; (12) U.S. provistonal appltoation no. 60/143,039, attorney dockrt no. 
25791.26. filed on 7/9(1999; (13) U.S. provfetonal patent appBcatton serial no. 
6W162,671. attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. provistonal 
appltoation no. 60/158.039, attorney docket no. 25791.36. fitod on 10/12.1999; (15) 

20 U.S. provisional patent appiicatton no. 60/159,033, attorney docket no. 25791.37, 
fitod on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attorney dod<et no. 25791.39, filed on 11/12/1999. the disck^res of which are 
incorporated herein by raference. 

The sealing members 145 are coupled to the outer surfece of ttie upper 

25 portion 170 of the expancteble tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluidtoty seal the interfece between the radially 
expanded expandable tubular member 140 and the wellbore casing 100. In a 
prefsrred enAodiment. the apparatus 115 indudes a plurality of sealing memt>eRS 
145. In a preferred enrdxxJiment. the sealir^ memt>ers 145 siATOund and isolate the 

30 opening 110. 

As illustrated iri FIG. 1a. the appaatus. 1 15 is preferably positioned yrithin the 
wellbore casing 100 with the expandabto tubular member 140 positioned in 
opposing relation to the operring 110. In a prafened embodiment, the apparatus 
115 indudes a plurality of sealing n^embers 145 that are positioned above and 
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b6l6w the openirig 110. In this manner, the radial expansion til the expandable 
tubular m6nt)er 140 optin^Uy fluidicty isolates the opening 110. 

As illustrated in FIG. lb. the apparatus 1 15 is then anchored to the welibore 
casing 100 using the anchoring device 135. In a preferred embodfrnent, the 

5 anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 15^ in 
the e)q)andable tubular member 140 into intimate contact with the wellbore casing 
100. In this rnanner, the lower section 160 of the aqjandable tubular mem^ 
removably coupled to the wellbore casing 1 00. 

10 In an alternative embodiment, a comfwessible cement and/or epoxy is ttien 

injected into the annular space between ttie unexpand^ portion of the tubular 
member 140 and the welbore casing 100. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radisd e)q)an8ion 
process. In this nnanner, an antnular structural support and fluldic seal is provided 

15 around the tubular member 140. 

As illustrated In FIG. 1c the expansion cone 130 is then axiaDy displaced by 
applying an axial force to the Second support member 125. In a preferred 
embodiment, the axial displacement of the expansion cone 130 radially expands the 
expandable tubular merTd>er 140 into intimate contact with tte walls of the weDbore 

20 casing 100. 

In an alternative embodiment, as illustrated in FIG. Id, the axial 
displa'cenrmnt of the expansion cone 130 is enhanced by injecting a pressurized 
fluldic material into the annular space between the first suppal rromber 1 20 and the 
second support member 125. In this manner, an upward axial force is applied to the 
25 lower annular face of the expansion cone 130 using the pressfurized fluldic mlaterial. 
in this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e, If, and 1g, after ttie expandable tubular member 
140 has been radially expanded by the axial displaoement of the esqsanslon oone 
30 130, the first support member 120 and the anchoring device 135 are pref^bly 
renxived from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the wellbore cfl»irtg 1 00. 

As illustrated In FIG. 1g. in a prefenBd embodiment, the opening 110 In the 
35 wellbore casing 100 is sealed off by the radially exparided tubular member 140. In 
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this rranner, repairs to the wdlbore casing 1(X) are optimally provided. More 
generally, the apparatus 115 is used to repair or fonn weitt>ore c^in^, pipelines, 
and structural supports. 

Referring to FIGS, 2a, 2b. 2c, 2d, 2e and 2f, an alternative embodiment of a 

S. method and apparati^ for coupling an expandable tubular member to a preexisHng 
structiTO will be described. Referring to Fig. 2a, a wellbore casing 200 and an open 
hole wellbore section 205 are positioned within a subten^nean fomnatim 210. The 
welfcore casing 200 and the open hole wellbore section 205 may be positioned in 
any orientation from the vertical direction to the horizontal direction. 

10 In a prefened embodiment, an apparatus 215 is utilized to . couple an 

expandable tubular member to an end portion of the wellbore casing 200. In this 
manner, the open hde wellbore section 205 is provided with a cased portion. More 
generelly, the apparatus 215 is preferably utilized to torn or repair wellbore casings, 
pipelines, or structural supports. 

15 The apparatus 215 preferably includes a first support member 220, a second 

support member 225. an expansion cone 230, an anchoring device 235, an. 
expandable tubular member 240, one or nrxKe upper sealing members 245, one or 
more lower seding inembere 250, and a flexH>le coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 

20 surface locaflon. The first support merhber 220 further coupled to the anchoring 
device 235. The first support member 220 Is preferably adapted to convey 
pressurized fiuidic nr^terials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
may, for example, be conventional commercially available slick wire, braided wire, 

25 coiled tubing, or drilling stodc matertel. 

The second support member 225 is preferably adapted to be coupled to a 
surface location. The second support member 225 Is further coupled to fte 
expension cone 230. The second support member 225 is preferably CKteq;>ted to 
pemrit the expansion cone 230 to be axiaDy dteplaced relative to the first support 

30 member 220. The second support nrienriber 225 niay, for example, be conventional 
cornmercblly available slide wire, braided wire, coiled tubing, or drilling stock 
material.^ 

In an altemative endxxiiment. the support member 220, Is telescopically 
coupled to the support member 225, and the support member 225 is coupled to a 
35 surface support structure. 
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The expansion obne 230 is coupled to the second support rneniber2K. The 
mpan^ oohe 230 is pr^rs^ adapted to radially expand the expandable tubular 
member 240 when the expand cone 230 is axially displaced relative to the 
ttcpandable tubular member 240. in a pn^ierred embodiment, the expansion cone 
5 230 is provided substantially as discl(»ed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454.139. attorney dodcet no. 25791.3.02, filed 
on 12/3/1999, v^lch claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/11 1 ,293, attorney dodtet no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 
utHify patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
10 on 2/23/2000, which claimed the benefit of the filing date of U.S. provisioniBi 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, whteh 
claimed the benefit of the fiiing.date of U.S. praviskinat appflcation no. 60/119,611. 
attorney docket na 25791.8; (4) U.S. utiiity patent applicalion serial no. 09/440.338. 
is attorney docket no. 25791.9.02. filed on 1 1/15/1999. which claimed the benefit of 
the filing date of U.S. provistonai application na 60/108.558. attorney docket no. 
2S791.9. filed on 11/16.1998; (5) U.& provisional patent appiicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. uUHty patent applkatton na 09/523.460. attorney docket 
na 25791.11.02. filed on 3/10/2000. whteh claimed the benefit of the filing date of 
20 . U.8. provistonai applteatton no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
appllcatton no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonai 
application no. 60/154.047, attorney docket no. 25791 filed on 9/16/1999; (8) 
25 U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000, whtoh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/2j3/1999; (9) U.S. utUity patent 
application no. 09/588,946, attorney dodcet no. 25791.17:02. filed on June 7. 2000. 
which claimed the benefit qf the filing date of U.S. provistonai patent applteatkMi 
30 serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utnily patent applteatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, whteh claimed the benefit of the fiHng date of U.S. provistonai appllcatton 
na 60/131.106, attorney dodcet no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonai applicatton no. 60/146,203, attorn^ docket na 25791.25. filed on 
35 7/29/1999; (12) U.S. pravistonal appllcatton no. 60/143.039. attorney docket no. 
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25791^. filed on 7/9^999; (13) U.S. provisional patent application serisd no. 
60/162,671. attorney dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney dodcet no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
5 filed on 10/12/1099; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no, 25791.39. filed on 11/12/1999. the disctosures of vi^hteh are 
Incorporated herein by reference. . 

The anchoring device 235 is coupled to the first support memljer 220. The 

anchoring devtee 235 is preferably adapted to be conbollably coupled to the 

10 expandable tubular member 240 and the open hole wellbore section 205. . In this 
manner, the anchoring device 235 preferably oontroDably anchors the expandal>le 
tubular member 240 to the open hole wellbore section :K)5 to facilitate the radial 
expanston of the expandable tubular member 240 by the axial displacement of the 
expanston cone 230. In a preferred embodiment, the anchoring device 235 includes 

15 one or more expandatiie elements 260 that are adapted to oontroUably extend from 
the body of the andtoring devtee 235 to engage both the flexible coupling element 
255 arid the open hole weUbore section 205. In a preferred embodiment, the 
expamteble elements 260 are actuated using fhikiic pressure. In a preferred 
embodirnent. the anchoring devtee 235 b any one of the hydrauHcaliy actuated 

20 packere commefdaily available from Halliburton Energy Services or Baker-Hughes. 

The exp^dable tubular member 240 is removably coupled to the expansion 
cone 230. The expandable tubular member 240 is further preferably coupled to the 
flexible coupHng element 255. 

In a preferred embodiment, the expandable tubular member 240 further 

25 indudes a tower section 265. an intemediata section 270. and an upper sectton 
275. In a preferred embodiment, the tower section 265 Is coupled to the flexible 
coupling element 255 in order to provide anchoring at an end portton of the 
expandable tubular member 240. In a preened embodintent. the wall tNckness of 
the tower and Intemiediate secttons. 265 and 270. are tees than the waB thickness of 

30 the upper sectton 275 In order to optimally couple the radially expanded portton of 
the «(pandable tubular member 240 to the welbore casing 200 and the open hole 
weHbore section 205. 

hi a preferrwl embodiment, the expandable tubular member 240 is further 
provMed substantially as disclosed in one or more of the following: (1) U.S. utility 
35 patent appltoatton serial no. 09/454.130, attorney docket no. 25791.3.02. fited on 
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12/3/1999, whk*» claimed the benefit of the filing date of U.S. provfetonal patent 
appDcatlon no. 60/111,293. attorney docket no. 25791.3. filed on 12rr/1998; (2) U.S. 
ulinty patent application serial no. 09/510,913. attorney docket no. 25791,7.02. filed 
on 2/23/2000, which claimed the l)enefit of the fSing date of U.S. provisional 
5 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the l)enBfit of the fifing date of U.S. provlstonal application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09M40.338, 
attorney doqket no. 25791.9.02, filed on 11/15/1999, whteh claimed lha twwfit of 
10 the filing date of U.S. provisional applicatkNi no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provlstonal patent applteatlon no. 60/183.548. 
filed on 2/18/2000; (6) U.S. utility patent appltoatton no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit erf the filing data of 
U.S. provisional appBcatlon no. 60/124.042. filed on 3/11/1999; OT) U.8. utility patent 
15 applicatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provlstonal appltoatton no.. 
60/121.841. attorney docket na 25791.12. filed on 2/26/1999 and U.S. provlstonal 
applicatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appltoatton no. 09/511.941. attomey docket no. 25791.16.02. filed on 
20 2/24/2000. VKhtoh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946, attomey docket no. 25791.17.02. filed on June 7. 2000. 
wWch claimed the benefit Of the filing date of U.S. provlstonal patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
25 utioty patent appBcation no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which Claimed the benefit of the filing date of U.S. provlstonal appltoatton 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application na 60/146.203. attomey dmAet no. 2579125, fited on 
7/29/1999; (12) U.S. provlskmal application no. 60/143.039, attorney docket no. 
30 25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent appttoation serial no. 
60/162.671. attomey docket no. 25791.27. fited on 1 1/1/1999; (14) U.S. provlstonal 
appOcatton no. 60/159,039. attomey docket no. 25791 .36. fited on 10/12.19%; (15) 
U.S. provlstonal patent applicatton no. 60/159.033. attomey docket no. 25791.37. 
fited on 10/12/1999; and (16) U.8. provlstonal patent applicatton no. 60/165.228. 
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attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of whlcfi are 
incorporated herein by refererwe. 

The upper sealing menrjl)efs 245 are coupled to the outer suf^ of the 
upper portion 275 of the expandable tubular mentber 240. The upper sealing 
members 246 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular mennber 240 and the wellbore 
casing 200. In a preferred endMdinient, the apparatus 215 includes a plurality of 
upper sealing members 245. 

The lower sealing membere 250 are coupled to the outer surface crf.the 
upper portion 275 of the mpandable tubular merr^ 240. The lower sealing 
members 250 are preferably adapted to engage and fhiididy seal the interface 
between the radially laxpanded expandable tubular member 240 and the open 
wellbore section 205; In a prefened embodiment, the apparatus 215 includes a 
(AjraHty of bwer sealing members 250. 

The flexible couplbig element 255 is coupled to the lower portion 265 of the 
expandable tubular memb^ 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 Into engagement within 
the walls of the open hole wellbore section 205. in this manrmr, the lower portion 
265 of the expandable tubular nwmber 240 is cmipled to the walls of the open hole 
wellbore section 205. In a preferred embodimofit, the flexible couplir^ element 255 
is a slotted tubular member. In a prefenred embodiment, the flexible coupling 
element 255 includes one or more hooic elements for engaging the walls of the open 
hole wellbore action 205. 

As illustrated in FIG. 2a. the apparatus 215 is preferably positioned with the 
expendable ^buiar menr^ 240 positioned in overlapping relation with a portion of 
the wellbore casing 200. In this manner, the radially e)q}dnded tubular mender 240 
is coupled to the bwer . portion of the vrellbore casing 200. in a prefened 
«nbodimmt..the upper sealing mernbere 245 are positioned in. opposing relation to 
the lower portion erf the weBbore casing 200 and the lower sealing members 250 are 
positioned in opposing relation to the walls of the open hole wellbore section 205. In 
this manner, the interface between the radially expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore section 205 is optimally fiuicfidy 
sealed. 

As illustrated In FIG. 2b. the apparatus 215 is then anchored to the open 
hole wellbore section 205 using the anchoring device 235. In a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandable elenient 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
wailbore section 205. In this manner, the lower section 265 of the expandable 
5 tubular member 240 is removably coupled to the walls of the open hole weilbore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 240 and the wellborB casing 100 and/or the open hole weilbore section 
10 205. The compressible cement and/or epoxy Is then penmitted to at (east partially 
cure prior to the initiation cS the radial expar^ion process. In thi^ manner, an 
annular structural support and fluidic seal Is provided around the tubuter member 
240. 

As Illustrated in FIG. 2c the expansion oone 230 is then axially displaoed by 
15 applying an axial forpe to the second support .member 225. In a prefenred 
embodiment, the axial displacement of the expansion cone 230 radicrily expands the 
expandable tubular member 240 Into Intimate contact with the waDs of the open hole 
weilbore section 205. 

In an alternative embodiment, as illustrated in FIG. 2d, the axial 
20 displacenrient of the expansion oone 230 is enhanced by injecting a pressuri^ 
fluidic material into the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressurized fluidic material. 
In this manner, a temporary need for increased axial force during the radial 
25 expansion process can be easily satisfied. . 

As illustrated in FIGS. 2e and 2f. after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansicxi cone 230. 
the first support member 220 arid the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 
30 and then lifting the first support member 220 and anchoring device 235 from the 
weilbore cashng 200 and the open hole weHbore section 205. 

Referring to FIGS» 3a, 3b. 3c. and 3d. an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure wBI be described. Refening to Fig. 3a. a weilbore casing 300 is positioned 
35 within a subterranean formation 305. The weilbore casing 300 fnay be positioned in 
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any orientation from the vertical direction to the horizonted diredim. The wellbore 
casing 300 further includes one or more openings 310 that may have be^n the result 
of unintentional damage to the weMtxKe casing 300, or due to a prior perfbration or 
fracturing operation pwformed upon the sunounding sutjterranean formation 305. 
As will be recognized by persons having ordinary skill in the art, ttie openings 310 
can adversely affect the subsequent operation and use of the.weiibore casing 300 
unless they are sealed off. 

In a preferred embodiment, an apparatus 315 is utilized to seal off the 
operilngs 310 In the wellbore cdsing 300. More generally, the apparatus 315 Is 
pTBlerebly utHized to form or repair weHbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support member 320. an expansion 
cone 325, an anchoring device 330, an expandable tubular mernber 335, and one or 
mora sealing members 340. 

The support member 320 is preferably adapted to be coupled to a surface 
location. The support member 320 is further coupled to the.expansion cone 325 
and the anchoriiig device 330. The support member 320 is preferably adapted to 
convey pressurized fluidic materials and/or electrical current and/or communication 
signals from a surfece location to the anchoring device 330. The support member 
320 may, for example, be conventional commwdaRy available slick wire, braided 
wire, coiled tubing, or drilling stodc material. 

The expansion cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
noember 335 when the expansion cone 325 is dxially displaced relative to the 
expandable tubular member 335. In a preferred embodiment, the expansion cone 
325 is provided substantially as disclosed in one or more of the follovirtng: (1) U.S. 
utiNty patent application serial no. 09/454,139, attorney dodk»\ no. 25791.3.02, filed 
on 12/3/1999. wMch claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1.293. atlom^ docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appik:atk>n serial no. 09/510.913. attorney docket no. 25791.7.0i2, filed 
on 2/23/»X)0. which claimed the ben^ of the filing date of U.S. provisional 
application no. 6Q/121.7(». filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502.3^. attorney docket no. ^5791. 8.02. filed on 2/10/2000, vi»hlch 
claimed ttie benefit of the filing date of U.S. provisional appDcatton no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial no. 09/440.338, 
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attorney docket no. 25791.9.0i2, filed on 11/15/1999. wtilch daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utaity patent appUcatbn no. 09/523,460. s/ttomey docket 
no. 25791.11.02, filed on 3/10^000, which claimed the benefit of the filing date of 
U.S. provisional appOcation no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
appflcatkMi no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
whnh claimed the benefit of the filing dates of U.S. provisional apf^catkm no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appflcation no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.& utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. whteh claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907, atlDitiey dockert no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appBcatfan no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the beneftt of the filing date of U.S. provisiorial patent appHcalton 
serial no. 60/137,998. attorney docket no. 2579117. filed on 6/7/1999; (10) U.S. 
utility patent apptleatkm no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provisional appHcation 
no. 60/131,106, attorney docket no. 25791.23, filed oh 4/26/1999; (11) U.S. 
provisional applicatron no. 60/146,203, attorney docket no. 25791.^ ffled on 
7/29/1999; (12) U.S. prDvistonai applicatron no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1099; (13) U.S. provisional patent appiicatton serial no. 
60/162,671, attorney docket no. 25791.27^ filed on 11/1/1999; (14) U.S. provlsronal 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisk)nal patent appiicatton no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. pibyislonal patent applicatk)n no. 60/165.228. 
attorney docket no. 25791.39, fijed on 11/12/1999, ttie disclosures of whteh are 
incorporated herein by reference. 

. The anchorbig device 330 te ootqsled to ttie support member 320 and the 
expansion cone 325. The anchoring devtee 335 is preferably adapted to controilably 
coupled to ttie expandable tubuiiar member 335 to the wellbore casing 300. In ttils 
manner, ttie anchoring device 330 preferably cpntroRably anchors ttie expandable 
tubular member 335 to ttie weljbore casing 300 to fadttate ttie radial expansion of 
ttie expandablft tubular member 335 by ttie axial displacement of ttie expanston 
opne 325. In a prsfwred embodiment, ttie anchoring devtee 330 indudes one or 
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more expandable elements 345 that are adapted to conlroflabiy extend from the 
t«xJy of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provided in the expandable tubular member 335. In a preferred 
embodiment the radial displacement of the engagement elements 350 couples the 
expandable tubular member 335 to the wellbore casing 300. In a prefened 
embodiment, the expandable elements 345 are pistons that are actuated using 
fMdlc pressure. In.a preferred embodiment the anchoring device 330 is any one of 
the hydraulically actuated anchoring devices commercially available from Halliburton 
Energy Services or Baker-Hi^hes. 

In an altamative embodiment the expandable element 345 are expibsive 
devices that controllably generate a radially directed explosivB force for radially 
displacing the engagement elements 350. In a prafiBrred embodiment the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from Halliburton Energy ServioM. 

The expandable tubular member 335 Is rsmbvabiy coupled to the expansion 
oone325. In a preferred embodiment the expandable tubular member 335 Includes 
one or more engageiiwnt devices 350 that are adapted to be radially displaced by 
the anchoring device 330 Into engagement with the walls of the wellbore casing 300. 
In this manner, the expandable tubular member 335 Is coupled to the viwllbore 
casing 300. In a preferred embodiment the engagement devices 350 include teeth 
for biting into the surface of the wellbore casing 1 00. 

In a pr^erred embodiment the expandable tubular member 335 further 
includes a lower section 355, an Intemiedlate section 360. and an upper section 
365. In a prsfened embodlrnent the lower section 355 Includes the engagement 
device 350 in order t6 provide anchoring at an end portion of the expandable tubular 
member 335. In a prefened embodiment the waH thickness of the lower and 
Inlennediale sections, 355 and 360, are less than the wall thickness of the upper 
section 365 In otder to optimally couple the radially expanded portton of the 
expandable tubular mendMr 335 to the wellbore casfrtg 300. 

In a preferred embodiment the expandable tubular member 335 Is further 
provided substantially as disdoseid m one or more of the following: (1) U.S. utility 
patent appHcation aerial no. 09/454,139. attorney, docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefH of the filing dale of U.S. proviskmal patent 
application no. 60/11 1,293; attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applteatkm serial no. 09/510.913; attorney docket no. 25791.7.02. filed 

33 



on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
. application no. 60/121J02, filed on 2/25/1999; (3) U.S. utiRty patent application 

serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 

claimed the t>enefit of the filing date of U.S. provisional ap(rfication no. 60/119.611. 
5 attorney docket no. 25791.8; (4) U.S. utility patent appiicatton serial no. 09/440.338. 

attorney docket no. 25791.9.02, filed on 11/15/1999. which ctoimed the benefit of 

the fDkig date of U.S. provisional application no. 60/108.558, attorney dodtet no. 

25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546. 

filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
10 no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 

U.& provlstonal applicatkHi no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

appfication no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 

which claimed the benefit of the filing dates of U.S. provistonal applteatk>n no. 

60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
15 appycation no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 

U.S. utility applicatton no. 09/511,941, attomey docket no. 25791.16.02, filed on 

2/24/2000. which claimed ttie benefit of Uie filing date of U.S. proviskinal serial no. 

60/121,907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. uUlity patent 

applicatton no. 09/588,946, attomey docket no. 25791.17.02. filed on June 7. 2000. 
20 which claimed the benefit of ttie fifing date of U.S. provisional patent application 

serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

utifity patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 

4/26/2000. which claimed ttte benefit df ttie filing date of U.S. provisional application 

no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
25 proviskxial applicatton no. 60/146,203, attorney docket no. 25791.25. filed on 

7/29/1999; (12) US. provistonal application no. 60/143,039. attomey docket no. 

25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
. 60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 

applicatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
30 U.S. provlsionai patent appltoation no. 60/159.033. attomey docket no. 25791.37, 

filed on 10/12/1999; and (16) U.S. provlsionai patent application no. 60/165,228. 

attomey docket no. 25791.39. filed on 11/12/1999. ttie dtedosures of which are 

incorporated herein by reterenoe. 

The sealing members 340 are ooupted to the outer surfeoe of ttie upper 
35 portfon 365 of the expandable tubular member 335. The sealing members 340 are 
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preferably adapted to engage and fluMidy seal the interfeoe between the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
preferred embodiment the apparatus 315 Includes a plurality of sealing members 
340. In a prefwed embodiment the sealing members 340 surround and Isolate the 
opening 310. 

As niustrated in FIG. 3a. the apparatus 31 5 is preferably positioned within the 
wellbore casing 300 with the expandable tubut^ member 335 positioned in 
opposing retation to the opening 310. In a preferred embodiment the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 
beicw the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fluidiciy Isolates the opening 310. 

As illustrated In FIG. 3b. the expandable tubular member 335 of the 
apparatus 315 Is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a preferred embodiment the andioring device 330 Is pressurized 
and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 Into Intimate contact with the wellbore casing 300. In this 
manner, the lower sedkm 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300. 

In an altematlve embodirront a compressible cement and/or epoxy Is then 
injected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then pennlfted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 
around the tubular memb^^ 335. 

As illi^trated in FIG. 3c, the anchoring device 330 then deactivated and 
the expansion cone 325 is axially displaced by appl^ng ah axial force to the support 
member 320. in a prefenned embodirr^t the deactivation of the anchoring device 
330 causes the expandable elements 345 to radially retract into the anchoring 
device 330. AHernaHvely, the expandable elements 345 are resiliently coupled to 
the arichoring device 330. In this manher. the expandable elements 345 retract 
automatically upon the dtactivatiort of the anchoring device 330. In a prefened 
embodiment the axial displacement erf the expanston cone 325 radteilly expands the 
expaiKlable tubular member 335 into intimate contact with the walte of the wellbore 
casing 300. 
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As iiiustrated in RG. 3d. after the expandable tubular member 335 has been 
radially expanded by the axial displaoement of the expansion cone 335, the support 
member 320, expand cone 325. and the anchoring device 330 are preferably 
removed from the expanded expandable hJbular member 335. 
5 In a preferred embodiment, the opening 310 in the wellbore casing 300 is 

sealed off by the radially expanded tubular member 335. in 9\is manner, repairs to 
the wellbore casing 300 are optimally provided. More generelly, the apparatus 315 
is used to repair or form wellbore casings, pipelines, and stmctural supports. 

Refenring to FIG. 4. an embodiment of a system 400 for applying an axial 

10 force to the expansion cones 130, 230. and 325 includes a lifting device 405, a first 
support member 410, a shock absort)er 415, and a second support member 420. In 
a preferred embodiment the s^tem 400 is adapted to minimize the transfer of 
shock toads, created during the oorripietion of the radial expanston of tubular 
members by the expanskxi cones 130, 230, and 325, to the Hfting device 405. In 

15 this manner, the radial expansion of tubular merrri)ers by the expanston cones 130. 
230 and 325 is pruvkied in an optimal^ safe manner 

The lifting device 405 is supported at a surface tocation and is coupled to the 
first support member 410. The lifting device 405 may comprise any number of 
conventtonal commerdai^ availabte lifting devtoes suitabte for manipulating lubuiaHr 

20 menrd)ere within a wellbore. 

The first support member 410 is coupled to the lifting device 405 and the 
shock absort>er 415. The first support member 410 may comprise any number of 
conventtonal comm^rdaily availaUe support membere such as. for example, coiled 
tubing, a dn1l string, a wireline. t>ralded wire, or a slick Hne. 

25 The shock absorber 415 is coupled to the first support member 410 and the 

second support member 420. The shock absorber 415 is preferably adapted to 
absorb shock loads transmitted from the second support member 420. The shock 
absort>er 415 may be any number of conventional commercially availabto shock 
absort)ere. 

30 The second support member 420 is coupted to the shock absorber 415. The 

second support menfd)er 420 is further preferably adapted to be coupled to one or 
. more oT the expanston cones 130, 2^and 325. 

In a preferred embodiment, diAlng operation of the system 400, the lifting 
devtoe applies an axial force to one of the expanston cones 130, 230 and 325 in 
35 order to radially expand tubular members. In a preferred embodiment, upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325» exit the radially expanded tubular memb^, the sudden shodc loads 
generated are absort>ed, or at least minimized, by the shbdc absorber 415. In this 
manner, the radial expansion of tubular members by pulling the expansion cones 
130, 230 and 325 using the lifting jievice 405 is pro>^ded in an optbnaily safe 
manrter. 

Referring to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240. and 335 will now be described. In a 
prefiened embodiment, the systenn 500 includes an upper ring 505, a sealing 
element 510, and a lower ring 515. In a prefenred embodiment, the upper ring 505. 
the sealing element 510. and the lower ring 515 are provided on the outer surfaces 
of the expandabte tubular mmibers 140. 240. and 335. In thts manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ting 505. the seating element 510, and the lower. ring 515 engage the interior 
surface of the preexisting stnicture that the expandable tubular members 140. 240 
and 335 are coupled to. In a pr^rred embodiment, the upper and lower rings. 505 . 
and 515. penetrate the interior surface of the preexisting structure that the 
expandable tubular members 140. 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140. 240 and 335 to the preexisting structure. In a 
preferred embodiment, the sealing elentent 510 is compressed into contact vrith the 
Interior surftice of the preexisting stnicture that the expandable tubular meml}ers 
140. 240 and 335 are coupled to in order to optimally fluididy seal the intertaoe 
between the tubular members 140, 240 and 335 and the preexisting structure. 

in a preferred embodiment, the upper and lower rings. 505 and 515, extend 
from the outer surfaces of the tubular merhbers 140, 240 and 335 by a distance of 
about 1/64 to % inches. In a preferred embodiment, the upper and lower rings, 505 
and 515. extend about 1/8* Uony the outer surfaces of the tubular members 140. 
240. and 335 In order to opUrndDy engage the preexisting stnicture. 

In a preferred embodiment, the sealing element 510 ^ctends from the outer 
surfaces of the tubular members 140. 240 and 335 by a distance substantially equal 
to ttie extension of the upper and lower rings, SOS and 515, above the outer 
surfaces of the tubular menrtbers 140. 240 and 335. In a preferred embodiriient. the 
sealing element 510 is febricjated from nibber in iorder to opHmaUy fluidiciy seal and 
engage the prMxisting structure. 
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In a prefenBd embodiment, the tubular members 140, 240 and 335 include a 
plurality of the coupling systems 500. In a preferred embodiment the coupling 
systems 500 are provided on the fomr. intermediate, and upper portions of the 
tubular members 140, 240, and 335. 

5 Refemng now to FIG. 6, a preferred entbodiment of an expandable tubular 

member 600 for use in the apparatus 115. 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605, an intermediate portion 
610, and an upper portion 615. 

The lower portion 605 is ooupidd to the intermediate portion 610. in a 

10 prtferred embodiment, the lower portion 605 further adapted to nnate with the 
anchoring devices 1 35, 235, and 330. in a prefierred embodiment, the lower portion 
605 further preferably Includes one or more slotted portions 620 for facilitating the 
radial expansion of the lower portion 60S by the anchoring devices 135, 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 

15 radially expanded liy the anchoring devices 135, 235, and 330 into contact with the 
preexisting structure. Furthem^ore,- in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting structure prior to the initation of 
the radiai expansion process. 

TTie intermecflate portion 610 is coupled to the lower portion 605 and the 

20 upper portion 615. in a preferrM ernbodinient, the wall thtdotesses of the lower arid 
intemnediate portions, 605 and 610, are les^ than the wall thidcness of the upper 
portion 615 in order to facilitate the radial expansion of the tubular rierrAier 600. In 
a prefenr^ embodiment, the lower and intermediate portions. 60S and 610, are 
preexpanded to mate vrith the expansion cone. 

25 Referring to FIG. 7, a preferred embodiment of an expandable tubular 

ntember 7(X) for use in the apparatus 115, 215 and 315 will be described. In a 
preferred embodiment, the tubular member 700 minimizes the shodc loads created 
upon the completion of the radial expansion process. In a preferred ennbodiment, 
the tubular member 700 includes a lower portion 705, a lower transitionary portion 

30 710, an intermediate portion 715. an upper transitionary portion 720, an upper 
portion 725. and a sealing element 730. 

The lower portion 70S Jis coupled to the lower transitionary portion 710. The 
lower portion 705 Is preferably adapted to mate with the expansion cone and the' 
anchoring device. 
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The lower traasib'onary portion 710 is coupled to the lower ixJrtion 705 and 
the intermediate portion 715. In a piBferred emtxKliment, the lower transitioriary 
portion 710 Is adapted to mate with the expansion cone. In a preferred 
embodiment, the wall thicknesses of the lower portion 705 and the lower 
transitionary portion 710 are tess than the wall thkAnesses of the intennediate 
portion 715. the upper transitionary portion 720 and the upper portion 725 in order to 
optimally facilitate tiie radiah expansion process. 

The intermediate portion 715 is coupled to tt)e tower trar^itionary portion 710 
and tile upper transttlonaiy portion 720. In a preferred embodiment, tiie outeide 
diameter of ti:ie intermediate portion 715 is teas ttian the wall ttiicknesses of ttie 
lower portion 705 and tt)e upper portion 725. 

The upper transitionary portion 720 is coupled to ttie intermediate portiori 
715 and ttie upper portion 725. 

The upper portion 725 is coupted to ttie upper transitionary portion 720. 

The sealing etement 730 Is coupled to the outeide surface of ttte 
intenmdiate portion 715. In a preferred embodiment, ttie outside diameter of ttie 
sealing etement 730 is tess than or equal to ttie outside diairater of ttie lower portion 
705 and ttie upper portion 725 in order to optimally protect ttie sealing etement 703 
during ptacernent of ttie tubular member 700 wtthln ttie preexisting sttuctura. 

In a prefenred embodiment durtng ttie radial expansion of ttie tubuter 
member 700 Ming ttie apparatus 115. 215 and 315, ttie preexpansion of tfie upper 
transitionary portion 720 and ttie upper portion 725 reduces ttie shock bads typlcally 
crsated during ttie end portion of the radial expansion process. In this manner, the 
radial expansion process is optimally provided in a safe manner. Furthermore, 
because the sealing elmient 730 Is preferably recessed below tiie surfaces of ttie 
tower portfon 705 and ttie upper portion 725, ttie sealing etement 730 is optimally 
protected from damage during ttie placement of ttie tubuter member 700 wittiin ttie 
preexisting stitictura. 

Referring to FIG. 8, a preferred embodiment of an expandable tubular 
member 800 for use in ttie apparatus 115. 215 and 315 will be described. The 
tubuter member 800 preferably includes a lower portton 80S. an intemriedtete portton 
81 0, and an. upper portion 81 5. 

The tower portton 805 is coupted to ttie Intermedtete portton 810. in a 
preferred embodiment ttie tower portton 805 is further adapted to mate witti ttie 
expansion cones 130. 230. 325 and ttie anchoring devices 135, 235, and 330. 
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The intermediate portion 810 Is coupled to the lower portton 805 and the 
upper portion 815. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate portlor^s, 805 and 810. are less than the wail thickness of the upper 
portion 815 in order to facilitate the radial expanston of the tubular member 800. In 

5 a preferred embodiment, the tower and intermediate portions, 805 and 81 0» are 
preexpanded to mate with ttie expansion cone. 

The . upper portion 815 is coupled to the Intermediate portion 810. in a 
preferred embodiment ttie upper portion 815 further preferably includes one or 
more stotied portions 8;^ for fecBiteting the radial expansion of the upper portion 

10 815 by the expansk3n cones 130. 230. and 325. In this manner, the upper portion 
BIS of the tubular member 800 is preferably radially expanded by the expansion 
cones 130, 230. and 325 wtth minimal shock toads when the expansion cones 130. 
230 and 325 exit the expandable tubular member 800. 

Referring to FIG. 9, a prtf erred ennbodiment of a method of applying an axial 

15 force to the expanston cones 130, 230, and 325 will now be described. In a 
prefenred embodirriertt. the axial displacement of the expansion cones 130, 230. and . 
325 during the radial expanston prooe^ Is provided by applying an a}dal force to the 
expar^ston cones 130, 230, and 325. In a preferred embodiment, the axial force 
provided inctodes the application of a substenUally oonstent axial force for some 

20 time periods and the application of increased axial force for other time periods in 
order to optimally facilitate the radial expanskm process by minimizing the effects of 
friction. In a preferred embodiment, the application of the increased axial force is 
provMed on a periodte basis in cmJer to optimally provkle a variable contect area 
between tiie expansion pone and the tubular member being expanded. In an 

25 altemative embodiment, the applkstion of the increased axial force is provided on a 
random basis in order to optimally provide a variable contect area between the 
expanston cone and the tubular member being expanded. In a prefened 
embodiment, the duty cyde of ttie application of cor^tent and Increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially expand the 

30 tobutar members. In a preferred embodiment, the ratio of the increased axial force 
to the substanUaHy constant axial force ranges ftom.about 1.5 to 1 to about 4 to 1 in 
order to optimally provide r variat)te contect area between the expanston cone and 
the lubuter member being expanded, promote more even wear of the expansion 
cone, and dean debris from ttie expanston cone surfooe. 
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Referring to FIGS. 10a to lOi. an embodiment of an apparatus and method 
for forming a wellbore casing wiU now be described. As illustrated In FIG. 10a. a 
wellboie casing 1000 and an open hole weDbore section 1005 are provided in a 
subterranean formation 1010. The wellbore casing 1000 and open hole wellbore 
section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, a new section of wellbore casing is formed in 
the open hole wellborB section 1005 using an apparatus 1015. IVtore generally, the 
^)paFatus 1015 Is utilized to form or repata- wellbore casings, pipelines, or structural 
supports. 

The apparatus 1015 preferably includes a first support member 1020. a 
second support member 10^, an expansion cone 1030, an anchoring device 1035. 
an expandable tubular member1040. one or more upper sealing members 1045, 
one or mora lower seaHng meinbers 1050, and a flexible coupling element 1055. 

The first support member 1020 is preferably adapted to be oouptod to a 
surfece location. The first support member 1020 is fiirther coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fiuidic materials andA)r electrical cunrent and/br communlcatkm signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may. for example, be conventional commercially available slick wire, braided 
wire, coiled tubing, or drilling stoci( material. 

The second support member 1025 is preferably adapted to be coupled to a 
surface location. The second support member 1025 Is further coupled to the 
expansion cone 1030. The second support member 1025 is preferably adapted to 
permit the expansion cone 1030 to be axially displaced relative to the first support 
member 1020. The second support mamber 1025 may. for example, be 
convenHonal commerdally available sOck wre, braUed vvire. coiled tobing. or drilling 
slock material. ' 

In an attemative embocliment, the support mwnber 1020 is teiescopically 
oouptod to the support member 1025. and the support member 1025 is coupled to a 
suifeoe support member. 

The expanston cone 1030 is coupled to the isecond support member 1025. 
The expanskm cone 1030 is prefisrabiy adapted to radially expand the expandable 
tubdar member 1040 when the expanskm cone 1030 Is axially displaced relative to 
the expandable tubular member 1040. In a prsfened embodiment, the expanston 
cone 1030 Is provkied substantially as disctosed in one or more of the fbflowfr»g: (1) 
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U.S. utility patent application serial no. 09/454,139. attorney docket no. 25791.3.02, 
filed on 12/3/1999, which dainned the t)enem of the filing date of U.S. provisional 
patent applic^n no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent appHcatton serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000. whk:h claimed the benefit of the fUlng date of U.S. 
provisional appllcatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent 
app§cation serial no. 09/502.3^, attorney docket no. 25791.8.02. filed on 
2/1Q/!2000, which claimed the t)enefit of the filing date of U.S. provisional application 
no: 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent applicaiton serial 
no. 09/440.338. attomeyjdocket no. 25791.9.02, filed on 1 1/15/1999, which claimed 
the t)enem of the filing date of U.S. provistonal applicatxm no. 60/108.558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent appHcatkni no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. 
attorney docket rw. 25791.11.02. filed on 3/100000. whteh claimed the benefit of 
the filing date of U.S. provislorai application no. 60/124.042, filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000, whteh dalmed the benefit of the filing dates of U.S. provistonal 
appBcatkvi no. 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional appllcatton no. 60/154,047. attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility applicatton no. 09/511.941. attorney docket no. 
25791.16.02. filed on 2/24/2000. which claimed the benefit of the filing date of U.S. 
provisional serial no. 60/121,907, attom^ docket no. 25791.16, filed on 2«J6/1999; 
(9) U.S. utility patent application no. 09/588.946, attorney docket no. 25791.17.02. 
filed on June 7. 2000. which claimed the benefit of the filing date of U.S. provisfonai 
patent application serial no. 60/137,998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent applicatkm no. 09/559.122, attorney docket no. 
25791 .23.(a. filed on 4/26/2000. which claimed the benefit of the filing date of U.S. 
proviskxuri appiicattem no. 60/131.106, attorney docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provistonal applicatmn no. 60/146.203. attorney docket no. 
25791.^. filed on 7/29/1999; (12) U.S. proviskmal applicatkm no. 60/143.039. 
attorney docket no. 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent 
appUcatton serial no. 60/162.671, attorney docket no. 25791.27, fited on 11/1/1999; 
(14) U.S. provistonal appiicatton no. 60/159.039. atiomey docket no. 25791.36. filed 
on 10/12,199^, (15) U.S. provisional patent appiicatton no. 60/159.033, attorney 
docket no. 25791.37, fited on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165.228, attorney docket no. 25791.39. filed on 11/12/1999. the 
disclosures of which are Incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support member 1020. 
The anchoring device 1035 is preferably adapted to be controllaWy coupled to the 
expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably controllably anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to fadinate the radial 
•xpanelm of the expandable tubular member 1040 by the axial displacement of the 
expulsion cone 1030. 

In a prefisrred embodiment, tt^e anchoring device 1035 IndUdes one or more 
expandable elements 1060 that are adapted to oontroBably extend from the body of 
the anchoring device 1035 to engage both the flexibie coupling element 1055 and 
the open hole weHbore section 1005. In a prefened embodiment, the expandable 
elements 1060 are actuated using fluldic pressure. 

In a preferred embodiment, the anchoring device 1035 further Includes a 
fluid passage 1036 adapted to receive a ball plug or other similar vaiving element 
In this manner, fluldic materials can be exhausted from the wichoring device 1035 
and the fluid passage 1036 can be controliably plugged. In a prefBrred embodiment, 
the anchoring device 1035 is any one of the hydreulicaily actuated packere 
commercially avaiiabie from Halliburton Energy Services or Baker-Hughes, modified 
in accordance with the teachings erf the present disclosure. 

In a prefenred embodiment, the anchoring devices 135, 235. and 330 are 
also modified to Includes a fluid passage that can be controliably plugged In order to 
pernilt fluidic materials to be exhausted from the anchoring devices 135. 235. and 
330. 

The expandable tubular member 1040 Is removably coupled to the 
expansion oone 1030. The expandable tubular member 1040 is further preferably 
ooupted tothe flexbto coupling element 1055. 

In a preferred embodiment, the expandable tubular member 1040 fwther 
includes a kiwer sectton 1065. an intemnediate section 1070. and an upper sectkm 
1075. In a preferred embodiment, the lower sedioh 1065 is coupted to the flexibte 
coupling element 1055 in order to provMe andx)ring at an end portkm of the 
expandable tubuter member 1040. In a preferred embodiment, the wall thtokness of 
the towBT and intermediate seclfons, 1065 and 1070, are less than the waU thkAness 
of the upper sedton 1075 in onier to optimally coupte the radially exparated portkm 
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of the expandable tubular.member 1040 to the wellbore casing 1000 and the open 
hole welibore section 1005. ' 

In a preferred emtxxltment, the expandable tubular member 1040 Is further 
provided substantially as disclosed In or^ or more of the following: (1) U.S. utility 

5 patent application serial no. 09/454, 139» attorney docket rio. 25791.3.02, filed on 
12/3/1999, whl(^ claimed the benefit of the filing date of U.S. provisbnal patent 
i«)pflcation no. 60/111^ attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed . 
on 2/23/2000, which darned the benefit of the filing date of U.S. provisional 

10 appHcatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional appRcatton no. 60/110,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

15 the filing date of U.S. provisk)nal application no. 60/108.558.. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provlsipnal patent applicatton no. 60/183,54(8, 
filed on 2/18/2000; (6) U.S. uttllty patent appiicatton no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed ttie benefit of ttie fHIng date of 
U.S. proviskxial application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

20 application no. 09/512,895. attorney docket no. 25791.12.02! filed on 2/24/2000. 
whkdi claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatbn no. 09/511,941, attorney docket no. 25791.16.02, filed on 

25 2/24/2000, which claimed the benefit of the filing date of U.S. provisk>ndl serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applcatton no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the ber>efit of ttie filing date of U.S. provistonal patent applicatton 
serial no. 60/137,998. attorney dodcet no. 25791.17, filed on 6/7/1999; (10) U.S. 

30 uHiity patent appDcation no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on. 4/26/1999; (11) U.S. 
pfovistonai applicatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/2S/1999; (12) U.S. provlskKial application no. 60/143.039. attorney docket no. 

35 . 25791.26, filed on 7/9/1999; (13) U.S. provisk)nal patent application serial no. 
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60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisionai 
appBcalion no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appHcation no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999: and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. Vha disdosures of wtuch are 
incorporated herein by reference. 

In a preferred enfil)odlment ttie expandable tubular meml)er 1040 is furtfier 
provided in accordance witti ttie teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 

The upper sealing members 1045 are coupled to the outer surface of the 
upper portioh 1075 of ttie expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluldidy seal ttie interface 
behween the radially expanded expandable tubular member 1040 and tt)e wellbore 
casing 1000. In a prefened embodiment, ttte apparatus 1015 includes a piurality of 
iqsper sealing members 1045. 

The kxwer sealing members 1050 are coupled to the outer sur^ of. ttie 
upper portion 1075 of Ihe expandable tubular member 1040. The lower sealing 
members 1056 are prefisrably adapted to engaga and -flukiteiy seal ttie interface 
balween the radially expanded expandabte tubular member 1040 and ttie open 
wenbore eectton 1005. In a preferred embodiment, ttie appar^ 1015 includes a 
plurality of tewer sealing members 1050. 

The flexible coupling element 1055 is coupled to ttie kiwer portion 1065 of 
ttie expandabte tubular member 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded t^ the anchoring device 1035 into 
engagement wittiin ttie walls of ttie open hole wellbore section 1005. In ttiis 
manner, ttie tower portion 1065 of ttie expandable tubular member 1040 is coupted 
to ttie walls of ttie open hole wellbore section 1005. In a prefened embodiment, the 
flexibte coupfing elenwnt 1055 is a stotted tubular member. In a preferred 
embodiment, the flexibte coupling element 1055 indudes one or more hook 
elemente for engaging ttie wals of ttie open hote welbore section 1 005. 

As illustrated hn FIG. 10a. ttie apparatMS 1015 is preferably positioned wtth 
ttie expandable tui)uter member 1040 positioned In overlapping retation wtth a 
portion of ttie wellbore casing 1000, In ttib mariner, ttie radially expanded tubular 
member 1040 is coupted to ttie tower portion of ttie wellbore casing 1000. In a 
preferred embodiment, ttie upper sealing members 1045 are positioned in opposing 
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relation to the lower portion of the wellbore casing 1000 and the. lower sealing 
members 1050 are positioned in opposing relation to the walls of the open hole 
weiit)ore section 1005. In this manner, the interfece t)etween the radialty expanded 
tubular member 1040 and the wellbore casing 1000 and open hole wellbore section 

5 1 005 is optimally fluididy sealed. 

As illustrated in FIG. 10b, in a preferred embodiment, a quantity of a non- 
hardenable fluidic material is then injected into and then out of the apparatus 1015. 
in a prefemed embodiment, the non-hardenable material is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non4iardenabte fluidic 

10 material may be any number of conventional commerdalty available fliMic materials 
such as, for example, drilling mixJ. 

As iliustrated in FIG. 10c, in a prefened embodiment, a quantity of a 
hardend^le fluidic sealing material is then injected into and out of the apparatus 
1015. in a preferred embodiment, the hardenable fluidic sealing material Is 

15 exhausted from the apparatus 1015 using the valveable flow passage 1065. In a 
preferred embodiment, the hardenable fluidic sealing material is pennltted to 
completely fill the annular space between the tubular member 1040 and the open 
hole weDbbre section 1005. The hardenable fluidic sealing material may be any 
number of conventional oommerdGdly available mat^ls such as, for example, 

20 cement, slag mbc and/of epoxy resin. In this manner, a fluidic sealing annular 
element is provided around the radially expanded tutujiar member 1040. 

As illustrated in FIG. 10d, in a prefenBd embodirnent another quantity of a 
non-hardenable fluidic material is then injected into and out of the apparatus 1015. 
In a prefenred embodiment, a ball plug or dart 1080, or other similar fluM passage 

25 knocking device, is placed into the non4)ardenable fluid material. In a preferred 
embodiment, the ball plug 1080 then seats In and seals off the valveable fluid 
passage 1065. In this manner, the anchoring device 1035 is then pressurized to 
. anchor the tubular member 1040 to the open hole wellbore section 1 005. 

In an aitemative embodiment, the valveable fluid passage 1065 includes a 

30 remote or pressure activated valve for seating off the valveable fluid passage 1065. 

As illustrated in RG. lOe, In a preferred embodiment, the apparatus 1015 is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, the anchoring device 1035 is pressurized and the 
mpandable element 1060 is radially extended from the anchoring device 1035 

35 causing the flexible coupling element 1055 to radially expand into intimate contact 
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with the walls of the open hole wellbore section 1005. In this manner, the lovver 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
waOs of the opm hole wellbore section 1005. 

As illustrated in FIG. lOf. the expansion cone 1030 is then axiaily displaced 
by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement erf the expansion cone 1030 radially expands 
the expandable tubular member 1040 Into intimate contact with the walls of the open 
hole welibore section 1005. 

In an alten^tive embodiment, as illustrated in FIG. 10g, the axial 
displacement of the exf^nsion cone 1030 is enhanced by injecting a pressurized 
fluldic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is appfied 
to the lower annular fam of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 
radial expansion process (dn be easily satisfied. 

in a preferred embodiment, the hardenable fluldic sealing material is then 
permitted to at least partial cure. 

As illustrated in RGS. ibh and 101. after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 
1030, the first support member 1020 and the lanchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the wellbore casing 1 000 and the open hole wellbore section 1 005. 

In a preferred embodiment, the resulting new section of wellbore casing 
includes the radially exparided tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to fonn and/or 
repair wellbore casings, pipelines, and structural supports. 

Refienring to FIGS. 11a to 11g. an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
win now be described. Referring to Fig. 11a. a wellbore casing 1100 is posittoned 
within a subterranean fomnation 1105. The wellbore casing 1 100 may be positioned 
in any orientation from the vertical dirisdion to the horizontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
result of unintentional damage to the wellbore casing 1100. or due to a prior 
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perforation or fracturing operation performed upon the surrounding sutrterranean 
formation 1 105. As will be recogni»d by persons having ordinary skiO in the art the 
openings 1110 can adversely affoct the subsequent operation aiKl use of the 
wetlbore casing 1 100 unless they are sealed off. 
5 In a preferred embodiment, an apparatus 1115 is iMized to seal off the 

openings 1110 in the wellbore casing 1100. Mors generally, the apparatus 1115 is 
preferably utilized to fomi or repair wellbore casings, pipelines* or staictural 
supports. 

The apparatus 1115 preferably includes a first support member 1120, a 
10 second support member 1125, an expansion cone 1 130, an anchoring device 1135, 
and expandable tubular member 1 140, and one or more sealing members 1 145. 

The first support member 1120 is prefierably adapted to be coupled to a 
surface locaticm. The first support merriber 1120 is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to opnv^ 
15 pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1 120 preferably has a substantially hollow annular cross sectional shape. The first 
support member 1120 may, for example, be tabricated from conventional 
convnerdaily available slide wire, braided wire, coiled tubing, or drilling stock 
20 material. 

The second support member 1125 Is preferably adapted to be coupled to a 
surface locatfon. The second support 'member 1125 is further coupled to the 
expansion cone 1130. The second support nhember 1125 is preferably adapted to 
pemnit the expanston cone 1130 to be axially displaced relative to the first support 
25 member 1120. The second support member 1125 may, for example, be 
convOTttonal commercially available slick wire, braMed wire, colled tubing, or drilling 
stock material. 

In a preferred embodiment, the first support member 1120 is coupled to a 
surface location by a slip joint andfor sliding sleeve apparatus that is concentrically 
30 coupled to the second support member 1125. 

The expansion cone 1 130 is coupled to the second support memter 1 125. 
The expanston cone 1130 is preferably adapted to radially expand the expandable 
tubular member 1 140 when the expansfon cone 1 1 30 Is axially displaced relative to 
the expandable tubular member 1140. In a preferred embodiment, the expanston 
35 wne 1130 teprovMed substantially as disctosed In om (1) 
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U.S. utility patent applicatidn serial no. 09/454.139, attorney dodcet no. 25791.3.02. 
filed on 12/3/1999, wtilch claimed the benefit of the fiHng date of U.S. provisional 
patent application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent appPcation serial no. 09/510.913, attorney docket no. 
25791.7.02. filed on 2/23«000. which claimed the Iwnefit of the filing date of U.S. 
provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
applcatkm serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 
2/10«000, which claimed the twneflt of the filing date of U.S. provisional appiicatkin 
no. 60/119,611. attorney docket no. 25791.8; (4) U.S. utility patent appiicatton serial 
no. 09/440.338. attorney docket ho. 25791.9.02. filed on 11/15/1999. which claimed 
the benefit of the filing date of U.S. proviskjnal^pprication no. 60/108,558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 
60/183.546. filed on 2/18C0QQ; (6) U.S. utility patent applicaUon no. 09/523.460. 
attorney docket no. .25791.11.02. filed on 3/10C000, whteh claimed the benefit of 
the filing date of U.S. proviskMial applicatton no. 60/124,042, filed on 3/11/1999; (7) 
.U.S. utiiity patent application no. 09/512.895. attorney docket no: 25791.12.02, filed 
on 2/24/2000. whteh claimed the benefit of the fiUng date» of U.S. provisional 
appOcatton no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional appik»thxi no. 60/154.047. attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility applicatton no. 09/511,941. attomey docket no. 
25791.16.02, filed on 2/24/2000. which claimed the benefit of 0ie filing date of U.S. 
provisional serial no. 60/121,907, attomey docket ho. 25791.16, filed on 2/26/^999; 
(9) U.S. utility patent appfication no. 09/588,946, attomey docket no. 25791.17.02, 
filed on June 7. 2000. which claimed the benefit of the filing date of U.S. provistonal 
patent application serial no. 60/137.998. attomey docket no. 25791.17. filed on 
6/7/19p9; (10) U.S. utBlty patent application no. 09/559,122. attomey docket no. 
25791 .23.02, filed on 4/26/2000. v>rhfch claimed the benefit of the filing date of U.S. 
provisional application no. 60/131.106. attomey dtidket no. 25791.23. filed on 
4/28/1999; (11) U.S. provistonal application no. 60/146.203. attomey docket no. 
25791.25. filed on 7/29/1999; (12) U.S. provistonal application no. 60/143.039. 
attomey docket no. 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent 
applcatton serial no. 60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provistonal appTicatton no. 60/159.039. attomey docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. proyisipnal patent appltoation no. 60/159.033. attomey 
docket no. 2579t.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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application no. 60/185^. attorney dodiet na 25791.39. filed on 11/12/1999. the 
disclosures of which are incorporated herein tiy reference. 

The OTChmti^ device 1135 is coupled to the firet sui^ member 1120. 
The mchorbng device 1135 is prefBrat)ly ad^>ted to be contioDabiy coupled to the 
5 expandable tubular member 1140 and the wfriibore casing 1100. In ti^ manner, the 
anchoring device 1135 preferably controiiabiy anchors the expandable tubular 
member 1140 to the weUbore casing 1100 to factl'itate the radial expan^n of the 
expandable tubular member 1 140 by the axial displacement cl the expansion cone 
1 130. in a preferred embodiment, the anchoring device 1 135 incHjdes one or more 
10 expandable elements 1 1 50 that are adapted to controiiabiy extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the weiibore casing 1 100. in a prefen«d enti)Odiment, the expandable elements 
1 150 are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 1 135 is any one of the hydraulically actuated packers commercially available 
15 from Halliburton Energy Services or Baiter-Hughes modified in acoonlance with the 
teachings of the present disclosure. 

The expandable tubular mernber 1140 is removably coupled to the 
expansion cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1150 of the anchoring 
20 device 1135. In a prefened embodiment, the expandable tubular mwnber 1140 
inchides one or more anchoring windows 1155 for penhitling the expandiri)|e 
elements 1150 of the anchoring de\^ 1135 to engage the weffliore casing 1100 
and the expandable tubular member 1 140. 

In a preferred embodiment, the expandable tubular member 1140 further 
25 ifichJdes a lower secfion 1160, an iniannedlate section 1165. end an upper section 
1170. In a preferred embodiment, fho lower section 1160 rests upon and is 
supported by the expansion cone 1130; In a preferred embodiment, tt^e 
Intennediate section 1 165 includes the anchoring windows 1 155 in order to provkle 
anchoring at ah intermediate portion of the expandable tubular member 1140. 
30 In a preferred embodiment, the expandable tubular member 1140 Is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139. attorney dmdcet no. ^791.3.02. fted on 
12/3/1999. which dabned the ben^ of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney dodret no. 25791.3. fifed on 12/7/1996; (2) U.S. 
35 utilty patent appPcatinf) serial no. 09^10.913. attorney docket no. 25791.7.02. filed 
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on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 6W121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. >whlch 
claimed the t)«iefit of the filing date of U.S. provisional application no. 60/119,611, 
attorn^ dO(*et no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the l>enefit of 
the filing d^rte of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provfeional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utiBty patent applicatk>n no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provlskMial application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
appHcaflon no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
whteh claimed the benefit of the filing dates of U.S. provisional applteatkNi no. 
60/121,841. attorney docket no. 25791.12. filed on ^/26/1999 and U.S. provistonal 
appOcation no. 60/154,047. attorney docket no. 25791.:^. fited on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on. 
2/24/2000. whteh claimed the benefit of the fiftig date of U.S. provisional serial na 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1099; (9) U.S. utiHIy patent 
applkation no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
whteh claimed the benefit of the filing date of U.S. proviskNial patent appllcatton 
serial no. 60/137,998, attorney docket np. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/2^2000, whteh claimed the benefit of the filing date of U.S. pnovisk>nal applicatton 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applteation no. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
25791.^, filed on 7/9/1999; (13) U.S. provistenal patent appHcatton serial no. 
60/162.671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U;S. proviskMWI 
applicatkm m. 60/159,039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U;S. provistonal patent application no. 60/159.033, attomey docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provisionsil patent application no. 60/165,228. 
attomey docket no. 25791.39. filed on 11/12/1999, the disck>sur«s of which are 
incorporated herein by reference. 

The sealing members 1145 are coupled to the outer surface of the 
expandable tubular meivbv 1140. The sieallng members 1145 are preferably 
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adapted to engage and fluididy seal the interface t)etwe6n the radially expanded 
expandable tubular member 1140 and the weilbore casing 1100. In a preferred 
embodiment the apparatus 1115 Includes a plurality of sealing members 1 145. In a 
preferred enrrixxliment. the sealing members 1 145 surround and isolate the opening 
5 1110. 

As illustrated in FIG. 11a, the apparatus 1115 is preferably positioned within 
the weilbore casing 1100 with the expandable tad)ular member 1140 positioned in 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 Includes a plurality of sealing nr)ernbers 1145 that are positioned atK>ve and 

10 below the opening 1110. In this manner, the radial expansiori of the expandable 
tubular member 1 140 optimally fluididy isolates the opening 1110. 

As illustrated in FIG. lib, the apparatus 1115 Is then anchored to the 
weUbore casing 1100 using the. anchoring device 1135. In a prefen^d embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 Is 

15 extended from the anchoring device 1135 through the oorrBsponding anchoring 
window 1155 In the expandable tubular member 1140 into intimate contact with the 
weilbore casing 1100. In this manner, the Interrnediate section 1165 of the 
expandable tubular member 1140 i^ removably coupled to the welitxm casing 1100. 
In an altematlve embodiment, a compressible cement and/or epoxy Js then 

20 injected into at least a portion of the annular space between the ur^xpand^ portion 
of the tubular member 1140 and the weilbore casing 1100. The compressible 
cement and/or epoxy is then pennitted to at least partially cure prior to the initiation 
of the radial expansion process. In this manner, an annular structural support and 
fluidic seal is provided around the tubular member 1140. 

25 As illustrated in FIG. Ilcjn a preferred embodiment/the expansion cone 

1130 is then axially displaced by applying an axial force to the second support 
rmmber 1 125. In a preferred embodiment, the axial displacement of the expansior\ 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 bfito intimate contact with the waHs of the weilbore or the weilbore 

30 casing 1100. 

As illustrated in FIG. lid. In a preterred embodiment, the axial displaoement 
of the expansion oone 1 130 is stopped once the expan^on corie 1130 contacte the 
lower portion of the anchoring device 1 1 35. 
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r As illustrated in FIG. 11e, in a prefenBd embodiment the anchoring device 

1135 is then decoupled from the welltxxB casing 1100 and the expandable tubular 
f- meml>er1140. 

As illustrated in FIG. 11t in a prefemed embodiment, the axial displacement 
5 of Bve expansion cone 1130 is then resumed. In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower sectton 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1 100. In a preferred embodiment, the lower section 1 160 of the expandable 
^ tutHdar member 1 140 includes one or more outer rings or ottier coupUng members 

10 to facilitate the self-«nchdrfng of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 100. 

As Illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been oomptetely radially expanded by the axial displaoement of the expansion cone 
^ IISOp the 1110 in the welBx)re casing 1100 is sealed off by the radially expanded 

ISt ' tubular member 1140. In this mamer, repaira to the wellbore casing 1100 are 
^ optimally provided. More generally, the apparatus 1115 is used to rapair or form 

wellbore casings, pipelines, and stnictural supporte. in a preferred embodiment, the 
p inside diameter of the radially expanded tubular member 1140 is substentlally 

i 

oonstent 

n 20 Refening to FIGS. 12a to 12d, an attemattvei embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 

P Mriil now be described. Referring to Fig. 12a, a wellbore casing 1200 is positioned 

! within a subterranean fonmation 1205. The wellbore casing 1200 may be positioned 

P in any orlentetlon from the vertical direction to the horizontel direction. The wellbore 

25 casing 1200 further indudes one or more openings 1210 that may have been the 

^ result of unintentional damage to the wellbore casing 1200, or due to a prior 

perforation or fracturing operation perfomDed upon the surroundbig subten^nean 
tonration 1205. As will be recognized by persons having ordinary skill In the art the 
openings 1210 can adversely affect the subsequent operation and use of the 
30 wellbore casing 1200 unless they are sealed off. 

r In a preferred embodiment, an apparatus 1215 is utili»d to seal off the 

openings 1210 in the wellbore casing 1200.. More generally, the apparatus 1215 is 

^ preferably utilized, to form or repair wellbore casing, pipelines, or structural 

supporte. 
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The apparatus 1215 preferably indudes a support member 1220. an 
expandable expansion cone 1225. an expandable tubular member 1235, and one or 
more sealing members 1240. 

The su^^xxt member 1220 is preferably adapted to be coupled to a surface 

5 location. The support mernber 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical . current and/or communication signals from a 
surface location to the exparnlable expansion cone. The support memt)er 1220 
may, for example, be conventional commerdalty available slide wire, braided wire, 

10 coiled tubing, or drilling stodc nutorial. 

The expandable expansim cone 1225 Is coupled to the support member 
1220. The expandable expansion cone 1225 is prefsrab^ adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 Is axialiy dispiaced relative to the expandable tubular member 1235. The 

15 expaodable expansion cone 1225 Is fiffther preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expand cone 1225 is controilably radially expanded. The expandable expansion 
cone 1225 may be any number of conventtonal oommerdally available radially 
es^andable expansion oxfies. In a preferred embodiment, the expandable 

20 expansion cone 1225 is provided substiEmtially as disclosed in U.S. Patent No. 
5,348,095, the disdosum of which is incorporated herein by reference. 

In a preferred embodiment, the expansion cone 1225 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docliet no. 25791.3.02, filed on 

25 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 .293, attorney docket no. 25791 .3, filed on 12/7/1 998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of ttie filing date of U.S. provistonal 
application no. 60/121,702, filed on 2/2S/1999; (3) U.S. utility patent application 

30 serial no. ob/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
ddmed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. K791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh daimed the benefit of 
the ffling date of US. provlskxnal applteation no. 60/108,558, attorney docket no. 

35 25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
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filed on 2/18/2000; (6) U.S. utility patent appUcation no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, wtiich dauned the twnefit of the filing data of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utilty patent 
application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the twnefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/28/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2^4/2000, which claimed the b&nm of tiie filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application na D8/588,946, attorney docket no. 26791.17.02. filed on June 7, 2000. 
whk:h claimed the berrafit Of the filing date of U.S. provisional patent application 
sertal no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U S. 
utility patent appltoation no. 09^,122. iatiomey docket no. 25791.23.02. filed on 
4/26/2000. whteh claimed the Iwnefit of the filing date of U.S. proviskmal applicatton 
no. 60/131.106. attorney docket no. 25791^. filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskmal application no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisk}nal 
appOcation no. 6W159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisk)nal patent application no. 60/159,033, attorney docket no. 2579t.37. 
filed on. 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. ttie disclosures of which are 
incorporated herein by reference. 

The expandable tubular member 1235 is removably coupled to the 
expanston cone 1225. In a preferred embodiment, the expandable tubular member 
1235 includes one or more engagenient devices 1250 that are adapted to couple 
with and penetrate the wellbore casing 1200. In this manner, the expandable • 
tubular member 1235 is optimally coupled to the wellbore casing 1200. In a 
preferred embodiment, the engagement devices 1250 include teetii for biting into 
the surface of the wellbore casing 1200. 

In a preferred embodiment, the expandable tubular member 1235 fivther 
includes a tower section 1255. an Intermediate section 1260. and an upp&r section 
1265. In a prrfened embodiment, the tower section 1255 Includes the engagement 
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devices 1250 in order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a prefefred embodiment, the wail thickness of the lower 
and intermediate sections, 1255 and 1260, are less than the wall thidcness of the 
upper section 1265 In order to optimally facilitate the radial expansion of the lower 
5 and intermediate sections. 1255 and 1260, of the expandable tubular member 1235. 
In an aitemative embodiment, the lower section 1255 of the expandable tubular 
member 1235 Is slotted in order to ofiSnaXfy facilitate the radial expansion of the 
lower sedion 1255 of the expandable tubular member 1235 using the expandable, 
expansion cone 1225. 

10 in a prefBrred. embodiment, the expandable tidHilar member 1235 is further 

provided substanOaOy as disclosed in one or more of the following: (1) U.8. utiOty 
patent application seifai no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which dahned the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11.293. aflomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

15 uliiity patent appiteatktn serial no. 09/510,913, attorney docket no. 25791.7.02. filed . 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/^1999; (3) U.S. utility patent application 
seriat no. 09/502,350, attorney docket no. 2S791.8.(n, filed on 2/1QC000. whteh 
claimed the benefit of the filing date of U.S. provistonal appficatkm no. 60/1 1 9.61 1, 

20 attorney docket no, 2S791.8; (4) U.S. utility patent applk»tion serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, vvhich claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicatkm no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appDcation no. 09/523,460. attorney docket . 

25 no. 25791.11.02, flted on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal appiicafion no. 60/124,042, filed on 3/11/1999; (7) U.S. utBity patent 
appllcatton no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000, 
wMch claimed 0ie benefit of the filing dates of U.S. provisional appHcatibn no. 
60/121.841. attomey docket no. 25701.12. filed on 2/26/1999 and U.S. provistonal 

30 appiicafion no. 60/154.047. attomey docket no. 25791 J29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the fHhg date of U.S. provistonal serted no. 
60/121.907, attomey docket no. 25791.16. fitod on 2/26/1999; (9) U.S. utility patent 
appltoaUon no. 09/S8B.946. attorney docket no. 25791.17.02. filed on June 7.- 2000. 

35. which ctaimed ttie benefS of tite filing date of U.S. provisional patent application 
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serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, wt)ich claimed ttie t>enefit c/f the filing date of U.S. provisional applicatton 
no. 80/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
5 poDvistonal application no. 60/146.203, attc^ney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. prpvistonal applteation no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U S. provisional patent applteation serial no. 
60/162.671, attorney docket na 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appHcation no. 60/159,039, attorney docket no. 25791.36. filed m 10/12,1999; (15) 

10 U.S. provisional patent applicaUon no. 60/159,033. attorney docket rio. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of whk:h are 
Incorporated herein tyy reference. 

The sealing memt>ers 1240 are preferably coupled to the outer surface of the 

15 upper portk>n 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and fhikfldy seal the interface betvveen the 
radially expanded expandabte tubular rnember 1235 and the weDbore casing .1200. 
In a preferred embodiment, the apparatus 1215 hdudes a plurality of sealing 
members 1240. In a preferred embodiment the sealing members 1240 surround 

20 and isolate the opening 1210. 

As illustrated in FIG. 12a. the apparatus 1215 is preferably positioned within 
the weiibore casing 1200 witti the expandable tubular member 1235 positioned in 
opposing relation to the opening 1210. in a preferred embodiment, tiie apparatus 
1215 includes a plurality of sealing members 1240 that are positioned above and 

25 below the opening 1210. In tiiis manner, the radial expanston of the expandable 
tubular member 1235 optimally fluldldy isolates ttie opening 1210. 

As Illustrated in FIG. 12b. Uie expandable tubular member 1235 of ttie 
apparatus 1215 is then anchored to the weltbore casing 1200 by expanding tt^e 
' expandable expanston cone 1225 into contect witti ttie lower section 1255 of ttie 

30 expandable tubular rnember 1235. in a preferred embodiment, the lower section 
1256 of the expandable tubular member 1235 is radially expanded into intimate 
oonted Witt) the weiibore casing 1200. In a preterred embodiment, ttie engagement 
devices 1250 are thereby coupled to. and at least partially penetrate into, ttie 
wellboire casing 1200. In ttiis manner, ttie tower section 1255 of ttie expandable 

35 tubitor member 1235 is optimally coupled to ttie welibore'casing 1200. 
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In an alternative emtxxliment, a compressible cement and/or epoxy is then 
ir^ected into the annular space between the unexpanded portion of the tubular 
member 1235 and the wellbore casing 1200. The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 

5 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1 235. 

As illustrated in FIG. 12c» the expandaUe expansion cone 1225 is then 
axiaHy displaced by applying an axial force to the support member 1220. In a 
preferred enrolment, the axlaf displacement of the expansion cone 1225 radially 

10 expands the expandable tubular member 1235 Into intimate contact with the walls of 
the wellbore casing 1200. 

As illustrated In FIG. 12d, in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235, the opening 1210 in the wellbore casing 1200 Is 

15 sealed off by the radially expanded tubular member 1235. In this manner, rq>air8 to 
the wellbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is used to repair or torn welbore casings, pipelines, and structural supports. 

Referring to FIGS. 13a to 13d, an alternative embodiment of an apparatus 
and method for coupling an exptandable tubular member to a preexisting structure 

20 m\\ now be described. Refenir^ to Fig. 13a, a wellbore casing 1300 is positioned 
within a subterranean formation 1305. The wellbore casing 1300 may be positioned 
h any orientation from Vt\e vertical direction to the horizontal direction. The wellbore 
casing 1300 further includes one or more openings 1310 that may have been the 
result of unlntentional damage to the wellbore casing 1300, or due to a prior 

25 perforation or fracturing operation performed upon the surrounding subterranean 
fomnation 1305. As will be recognized by persons having ordinary skill in the art, the 
q;)OTings 1310 can adversely affect the subsequent operation and use of the 
. welbore casing 1300 unless they are sealed off. 

In a prefened embodiment, an apparatus 1315 is utilized to seal off the 

30 openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 is 
preferably . utilized to form or repair weBbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support meniber 1320, an 
expansion cone 1325, an expandable tubular member 1335, a heater 1340, and one 
35 ormoreseaUng members 1345. 
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The support member 1320 is preferably adapted to be coupled to a sur^oe 
locatkxi. The support member 1320 Is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and^ electrical current and/or communication signals from a surface 
5 location to the exr^nsion cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock nrvaterial. 

The ei^nsion cone 1325 is coupled to the support member 1320. The 
expan$k}n cone 1325 is preferably adapted to radiaHy expand the expandable 

10 tubular memb«* 1335 when the expansion cone 1325 is axiaily dispiaoed relative to 
the e}q>andable tubular member 1335. The expansion cone 1325 may be any 
number of oonventionat commerdaiiy available expansion cones. 

In a preferred embodiment, the expanskxi cone 1325 further provided 
substantiaily as disctosed in one or more of the follbwhg: (1) U.S^ utility patent 

15 appBcatton serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, wMch claimed the benefit of the filing date of U.S. provistonal patent 
applteatton no. 60/111.293; attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09^10.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. prpvlsional 

20 applicatton no. 60/121 J02, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney dodcet no. 25791.9.02, ifiled on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. proviskMfial patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
as. provistonal appUcation no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 

30 applteation no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
whteh claimed the benefit of ttie filing dates of U.S. [unovisional appflcation no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utiBty application no. 09/511.941, attorney docket no. 25791.16.02. filed on 

35 2/24/2000, which claimed ttte benefit of ttie filing date of U.S. provisional serial no, 
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60/121«907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utiUty patent 
appiicaflon no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
wtilch claimed the benefit of the finng date of U.S. provisional patent appltcatton 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

5 utility patent application no. 09/550.122, attorney docket m>. 25791.23.02, filed on 
4/26/2000, which claimed the t^enefit of me filing date of U.S. pr0visk>nal applicatk>n 
no. 60/131,106. attorney docket no. 25791.23. filed on 4^6/1999; (11) U.S. 
provistonai appfication no. 60/146.203, attorney docket no. 25791^5. filed on 
7/29/1999; (12) U.S. provisronal appiicatkHi no. 60/143.039, attorney docket no. 

10 2579126. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. proviskxiai 
appHcation no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonai patent applicatton no. 60/159.033. attorn^ docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228, 

15 attorney docket no; 25791.39, filed on 11/12/1999. the disctosures of whteh are 
incorporated herein by reference. 

The expandabto tubular menrter 1335 is rennovably coupled to the 
expansion cone 1325. in a prefc^ ennt)odiment, the expandat)le tubular member 
1335 includes one or rtwe engagement devtees 1350 that are adapted to ooupto 

20 with and penetrate the wellbore casing 1300. In thte manner, the expandable 
tubular memt>er 1335 is optimally coupled to the wellbore casing 1300. In a 
preferred embodiment, the engagement devices 1350 include teeth for biting into 
the surface of the wellbore casing 1300. 

In a prefenred embodiment, the expandabto tubular member 1335 further 

25 includes a lower section 1355, an intermediate section 1360. and an upper section 
1365. In a prefened embodinr^eht. the tower section 1355 includes the engagement 
devtoes 1350 in order to provkie anchoring at an end portton of the expandabto 
tubular member 1335. In a preferred embodiment, the wall thickness of the lower 
and intenmediate sections. 1355 and 1360. are less than the wall thickness of the 

30 upper section 1365 in order to optinrtaiiy ttcDitate the radial expanston of the tower 
and intenmediate sections. 1 355 and 1 360, of the exp«id£A>le tubular member 1 335. 

In a preferred embodiment, the lower sectipn 1355 of the expandabto tubutor 
member 1335 includes one or more shape memory metal inserts 1370. In a 
preferred embodiment, the inserts 1370 are adapted to radially expand the tower 

35 sedton 1355 of the expandabto tiibular member 1335 toto infinnate contact with the 
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wellbore casing 1300 when heated by the heater 1340. TTie shape niemory metal 
inserts 1370 may t>e fabricated from any number of conventional commercially 
available shape menrK)ry alloys such as, for example, NITi or NiTiNOL using 
conventional fonftvng processes such as. for example, those described in U.S. 

5 Patent Nos. 5,312,152, 5,344,506, and 5,718,531, the disclosures of which are 
incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 preferaMy radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
transformation temperature using the. heater 1340. In a preferred embodiment, the 

10 transtbmiation temperature of the inserts 1370 ranges from about 250^ F to 450^ F. 
In a preferred embodiment, the material cmiposition of the lower section 1355 of the 
expandable tubular member 1335 is fiirttier selected, to maximize the radial 
expansion of ttie lower section 1.355 during the transforrration process. 

In a prefenred embodiment the Inserts 1370 are positioned within one or 

15 mora oorrespondtaig recesses 1375 provided in the lower section 1355 of the 
expanded>le tubular member 1335. AHematively, the inserts 1370 are completely 
contained within the lower section 1355 of the expandable tubular member 1 335. 

In a preferried embodiment, the expandable tubular member 1335 is further 
provided sut»stantially as disclosed in one or more of the following: (1) U.S. utility 

20 patent appHcatiori serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 2$791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatk)n serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which dainned the benefit of the filing date of U.S. provistonal 

25 appfication no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serteil no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no: 25791.8; (4) U.S. utility patent applteaUpn serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. whteh claimed the benefit of 

30 the filing date of U.S. provisional appllcatton no. 60/108,558, attorney docket no. 
25791.0, filed on 11/16.1998; (5) U.S. provisk>nal patent applicatkm no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utOity patent applk»tion no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh daiimed the bmefit the filing date of 
U.S. provisional appiteation no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

35 applicatkm no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
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which claimed the benefit of the filihg dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appiicatkm no. 09^11,941, attorney docket no. 25791.16.02, filed on 

5 2/24/2000. which claimed the tienefit of ttie filing date of U.S. proviskmal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946. attorney docket no. 25791.17.02. filed dh June 7. 2000, 
which daimed the benefit of the filing date of U.S. proMstonal patent applicatkm 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

10 utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional applteation 
no. 60/131.106. attorney docket no. 25701.23. filed oh 4/26/1999; (11) U.S. 
provistonai application no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorn^ docket no. 

15 ^91.26, filed -ori 7/9/1999; (13) U.S. provistonai patent appiicatkin serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applk»Uon no. 60/159.03d, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonai patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent appitoafion no. 60/165.228, 

20 attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herBin by reference. 

The heater 1340 is coupled to the support member 1320. The heater 1340 
is preferably adapted to controHabty generate a localized heat source for elevating 
the temperature of the inserts 1370. in a preferred embodiment, the heater 1340 

25 includes a conventional themriostat control In order to control the operating 
temperature. The heater 1340 is preferably controlled by a surface control device in 
a conventional manner. 

The seeing members 1345 are preferaUy coupled to the outer surface of the 
upper portion 1365 of the expandable tubular nnember 1335. The sealing members 

30 1345 are preferably adapted to engage and fiuidlcly seal the interface between the 
radially expanded expandable tubular member 1335 and the wellbore casing 1300. 
In a prefenad embodiment, the apparatus 1315 includes a plurality of sealir^ 
members 1345. In a preferred embodiment, the sealing membere 1345 sunnound 
and isolate the opening 1310. 
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r-. As illi«trated in FIG. 13a. the apparatus 1315 is preferably positioned within 

the wellbore casing 1300 with the expandafatle tubular member 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment the apparatus 
1315 includes a plurality of sealing m^rr4)ers 1345 that are petitioned above and 
5, t)elow the opening 1310. In thte mannm*. the radial expansion of the expandable 
tubular member 1335 optimally fiuididy Isolates the opening 1310. 
^ As ilhistrated in FIG. 13b, in a preferred embodiment, the expandable tubular 

member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 
10 embodiment the expansion of the inserts 1 370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
prefenBd embodiment, the en^gement devices 1350 and thereby coupled to, and at 
least partially penetrate into, the wellbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular mmd>er 1335 is optimally coupled to the 
IS wellbore casing 1300. 
^ ' In an alternative embodiment, a compressible cernent and/or epoxy Is then 

injected into tte annular space between the unexpended portion erf the tubular 
member 1335 and the wetibpre casing 1300. The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 
20 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1 335. 

As illustrated in FIG. 13c, the expansion cone 1325 is then axially displaced 
by applying an axial force to the support member 1320. In a preferred embodiment, 
^ the axial displacement of the expansion cone 1325 radially expands the expandable 

25 tubular rhember 1335 Into Intimate contact with the walls of the wellbore casing 
1300, 

As illustrated in FIG. 13d, in a preferred embodirmnt, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
dbplaoement of the expansion cone 1335. the opening 1310 in the wellbore casing 
_ 30 1300 is sealed off by the radially expanded tubular member 1335. In this manner. 

^ repairs to the wellbore casing 1300 are opUmaily provided. More generally, the 

an>arato5 1315 Is used to repair or form wellbore casings, pipelines, and structural 
^ supped. 

Referring to FIGS. 14a .to 14g, an alternative embodiment of an apparatus 
^ 35 and method for coupling ah exparidabte tubular memt>er to a preexisting structure 
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wrill now be described. Referring to Fig, 14a, a wellbore casing 1400 is poslUdned A 
within a subterranean forrnation 1405. The wellbore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal direction. 1lte wellbore 
casing 1400 further includes one or more operrings 1410 that may have been the 

5 result of unintentionsd damage to the wellbore casing 1400, or due to a prior ^ 
perforation or fracturing operation perforrhed upon the sunounding subtenanean 
fitxmation 1405. As will be recognized by persons having ordinary sicill in the art, the ^ 
openings 1410 can adversely affect the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 

10 in a prefened embodiment, an apparatus 1415 is utilized to seal off the 

opertings 1410 in the weltt>ore casing 1400. More generally, the apparatus 1415 is 
preferably utIHzed to form or repair weHbore casings, pipdines, or sfructural 
supports. 

The apparatus 1415 preferably includes a first support mmber 1420» a 

15 second support member 1425, a coupling 1430. an expandable tubular member 
1435, an expansion cone 1440. a third support member 1445, and a packer 1450. 

The firet support member 1420 is preferably adapted to be coupled to a 
surboe location. The support member 1420 is further, coupled, to the expansion ^ 
cone 1440. The first support mernber 1420 Is preferably adapted to convey 

20 pressurized fluidic materials and/pr electrical current and/or commiinicatim signals 
from a surface location to the expansion cone 1440 and the packer 1450. The first 
support member 1420 may, for example, be conventional commerdaHy available ^ 
slick wire, braided wire, coiled tubing, or drilling stock material. _ ^ 

The second support member .1425 is preferably adapted to be coupled to a ^ 

25 surface k)cation. The support member 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluidk: 
materials and/or electrical cunnent and/or communicatton signals from a surface 
k>catk>n to the coupling 1430. The second support member 1425 may, for example, 
be conventional commercially available slick wire, braided wire. coBed tubing, or ^ 

30 drilling stock material. 

The coupling 1430 is coupled to the second support member 1425. The 
coufriihg 1430 is further preferably removably coupled to the expandable tubular 
member 1435.. The coupling 1430 may be any number of conventional 
oommereially available passive or actively controlled coupling devices such as, for 
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example, packers or slips. In ti prefsned embodbnent, the ooMpling 1430 Is a 
mechanical slip. 

The expandable tubular member 1435 is removably ooui:^ to the coupOng 
1430. In a preferred embodiment, the expandable tubular member 1435 includes 
5 one or more engagement devices that are adapted to couple vi^ and penetrate the 
wellbore casing 1400. In tNs manner, the expandable tubular member 1435 is 
optimally coupled to the wellbore casing 1400. In a prefenred embodiment, the 
engagement devices include teeth for biting into the surfeoe of the wellbore casing 
1400. In a prefen^d embodiment, the expandable tubular member 1435 further 

10 bidudes one or more sealing members on the outside surface of the expandable 
tubular member . 1435 in order to optimally seal the interface between the 
expandable tubular meiriMr 1435 and the w^bore casing 1400. 

in a preferred embodiment, the expandable tubular member 1435 is further 
provided substantiaHy as disdbsed in one or nrKwe of the fbdowlng: (1) U.S. utility 

15 patent application serial no. 09/454,139.^ attorney dodcet no. 25791.3.02. filed on 
12^1999, which daimed the bmefit of the filing date of U.S. provisionai patent 
appHcation no. 80/1114293, attorney dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utHity patent application serial no. 09/510.913. atlomey dodcet no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 

20 applicatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10^000, which 
dainried the benefit of the filing date of U.S. provisional applicatton no. 60/119.611, 
attom^ docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which daimed the benefit of 

25 the filing date of U.S. provisionai application no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1098; (5) U.S. provisnnal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appKcatton no. 09^23.460, attomey dodcet 
no. 25791.1l!02. filed on 3/10/2000. whteh daimed the benefit of the filing date of 
U.S. provisional applicatkm no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 

30 applteatton no. 09^12.895, atlomey dodcet no. 25791.1Z02, filed on 2/24/20013. 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. . 
60/121.841. attorn^ docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047. attorney dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utiUty applicatton no. 09/511.941, attomey docket no. 25791.16.02, filed on 

35 2/24/2000, which daimed the ben^ of the filing date of U.S. fvovistonal serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney dodtet no. 25791.17.02, filed on June 7. 2000. 
wtiich dainted the Iwnefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

5. utiHty patent applicatkm no. 09/559.122. attorney docket no. 25791.23.02, fted on 
4/26/2000, which dainied the t>enefit of the filing date of U.S. provisional appDcation 
no. 60^131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisk>nal applicatk)n no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatkm no; 60/143.039. attorney docket no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provisional patent appitoatkm serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appllcatkm no. 60/159.039. attorney docket no. 25791.36, fiiisd on 10/12,1999; (15) 
U.S. provisional patent eq^pDcatkm no. 60/159.033, attorney docket no. ^91.37, 
filed on 10/12/1999: and (16) U.S. provistonal patent appDcatton no. 60/165,228. 

15 attorney docket no. 25791.39, filed Qh 11/12/1999. the disdosures of which are 
incorporated herein by rafsrenoe. • 

The expansion cone 1440 is coupled to the first support member 1420 and 
the third support member 1445. The expansion cone 1440 is preferably adai^ to 
radially expand the expandable tubular member 1435 when the expansion cone 

20 1440 is axlaliy displaced relative to the expandable tubular 

In a prefenred embodiment, the expansion cone 1440 is provided 
substantiaily as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attoniey docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 

25 appltoatkMi no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the fjUng date of U.S. previsional 
appDcation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 

30 claimed the benefit of the filing date of U.S. provistonal applteaUon no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisionai applicatton no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appltoation no. 60/183.546. 

35 fitod on 2/18/2000; (6) U.S. utility patent applicatton no. 09^23.460. attorney docket 
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no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791. 1Z02, filed on 2/24/2000. 
which daimed the benelftt of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appiicatton no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which daimed the bensfHt of the fiBng date of U.S. provisional serial no. 
60/121.907. attorney docket ho. 25791.16. filed on 2/26/199&; (0) U.S. utility patent 
applkathm no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
whteh daimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utMHy patent appik»tk>n no, 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the firmg date of U.S. provistonal appOcation 
no. 60/131.106, attorney dodcet no. 25791.23. fitod on 4/26/1999; (11) U.S. 
provistonal appltoatton na 60/146.203. attorney docket no. 25791.25. fitod on 
7/29/1999; (12) U.S. provistonal appHcalton no. 60/143.039. attorney docket no. 
25791.26, fitod on 7/9/1999; (13) U.S. provistonal patent appiicatton seried no. 
60/162,671, attorney docket no. 26791.27. filed oh 11/1/1999; (14) U.S. provtotonal 
appfication no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disctosures of whtoh are 
incorporated herein t>y reference. 

The third support member 1445 is preferably coupled to the expanston cone 
1440 and the packer 1450. The ttiird support member 1445 is preferably adapted to 
convey pressurized fluUic rfiatertels and/or electrical cun«nt and/or communteation 
' signals from a surface tocaffon to ttte padrar 1450. The ttiird support member 1445 
may. for exampto. be oonvenUonal commercially avaBabto sitok wire, bratoed wire, 
ooited tubing, or driBtog stock matertoi. 

The packer 1450 to cbupted to ttie third support member 1445. The packer 
1450 is further prefembiy adapted to contrdtobiy couptod to the weilbore casing 
1400. The packer 1450 may be any number til conventtonal oommerdially avaitobto 
packer devtoes. in an attematiye embodiment, a bladder, slipped cage assembly «- 
hydraulto slips may be substituted for ttie packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably positioned within 
the wellbore casing 1400 with the l>ottom of the expandat)le tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in F)G. 14b, in a prefenBd embodiment, the packer 1450 is 

5 then anchored to the wefibore casing 1400. In this manner, the expansion oone 
1440 is maintained in a substantially stationary position. 

As illustrated in FIG. 14c in a preferred enibodiment, the expandable tubular 
member 1435 is then lowered towante the stationary expansion cone 1440. In a 
preferred embodiment, as illustrated in FIG. 14d, the tower end of the expandable 

10 tutMJiar member 1435 Iwipatita the expansion cone 1440 and is radially expanded 
into contact the welibore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagemmt 
devices for engaging the weDbore casing 1400 in order to optimally couple the end 
of the expandable tubular mennber 1 435 to the wellbpre casing 1400. 

15 In an alternative embodiment, a oompresslMe cement and/or epoxy is then 

Injected into the annular space between the unexpanded portion of the tubular 
member 1435 and the weObpfie casing 1400. The compressible cement and/or 
epoxy then pennltted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular stmctural support and fluidtc seal Is 

20 provided around the tubularnriember 1435. 

As illustrated in FIG. 14e, in a preferred embodiment, the padcer 1450 is 
decoupled from the welibore casing 1400. 

As illustrated in FIG. 14f, in a prefened embodiment, the expansion cone 
1440 is then axially displaced by applying an axial force to the first support member 

25 1420. In a preferred embodiment, the axial displacement of the expansion cone 
1440 radially expands the e)q)andabte tubular member 1435 into intimate contact 
with the walls of the welibore casing 1400. In a pireferred embodiment prior to the 
initiation 61 the axial displacement of the expar^ion cone 1440, the coupling 1430 b 
decoupled from the expandable tubular member 1430. 

30 As illustrated in FIG. 14g, in a prefennsd embodiment, after the expandable 

tubular member 1435 has bten completely radially expanded by the axial 
displacement of the expansion cone 1440, the opening 1410 In the welibore casing 
1400 is sealed off by the radially expanded tubular member 1435. in this manner, 
repairs to the welibore casing 1400 are opUrnaUy provided. More generally, the 
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apparatus 1415 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d/an altemative embodiment of an apparatus 
for coupling an expandable tubular member to a preexisting structure will now be 
5 described. Referring to Rg. 15a. a wellbore csfsing 1500 is positioned within a 
subterranean fomiation 1505. The weObore casing 1500 may be positioned in any 
orientation from the vertical direction to the horizontal diredion. The welibore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unintentionat dannage to the w^bore casing 1500, or due to a prtor perforation or 

10 fracturing operation perfomtied upon ttie surrounding subtoranean formation 1505. 
As will be recognized by persons having ordinary skill In the art the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In d preferred ennbodlment, an apparatus 1515 is uWzed to seal off the 

15 openings 1510 in the wellbore casing 1500. More genercriiy, the apparatus 1515 is 
preferably utHized to form or repair wellbond casings, pipelines, or stnicturai 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular member 1525, an expansion cone 1530. a coupling 1535, a 
20 resilient anc^ 1540, and one or more seals 1545. 

The support member 1520 preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the expansion cone 1530. 
The support niember 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical cun^t and/or communication signals from a surface 
25 Jocation to the resilient anchor 1540. The support member 1520 may. fCN* example, 
be conventional commerdaliy available slick wire, brakled wire, coiled tubing, or 
drilling stock material. 

The expandable tubular member 1525 is renrK>vably coupled to the 
expanston cone 1530. In a prefenred embodiment, the expandable tubular member 
30 1525 indudK one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this manner, the expandable tubular 
member 1525 is optimally coupled to the weUbore casing 1500. In a preferred 

embodiment, the engagement devices Include teeth for biting into the surface of the 

» 

mXtoon casing 1500. In a preferred embodiment, the expandable tubular member 
35 1525 further bidudes one or more sealing members 1545 on the outside surfeoe of 



the expandaUd tubular member 1525' in order to optimally seal the interfeoe 
between the exparWIable tutMJlar member 1525 ar\d the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 includes a -> 
lower section 1560. an intermediate section 1555, and an upper section 1560. In a 

5 preferred embodiment, the wall thicknesses of the lower and intermediate sectioris, ^ 
1550 md 1555. are less than the wall thickness of the upper sedton 1560 in order 
to optimally fedHtate the radial expansion of the expandable tubular men^r 1525. 
In a preferred embodiment, the sealing members 1545 are provided on the outside 
surface of the upper section 1560 of the expandable tubular member 1525. In a ^ 

10. preferred embodiment, the resilient anchor 1540 is coupled to the lower section 
1550 of the expandable tubidar member 1525 In order to optimally anchor the 
expandable tubular member 1525 to the wellbore casing 1500. 

In a prefened embodiment, the exparalabie tidHJlar member 1525 b further 
provided substantially as disclosed in one or more of the foDowIng: (1) U.S. utility 

15 patent appKcatkm serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1099, which claimed the benefit of the filing date of U.S. piovlstonal patent 
appiicatkm no. 60/111,293, attorney docket ho. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appDcattonserfed no. 09^10,913, attorney docket no. 25791.7.oi2, filed 
on 2/23/2000, whteh daimed the benefit of the filing date of U.S. provisional 

20 appHcatkm no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appllcatioh 
serial no. 09/502.350, atlomey docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provistonat applicatton no. 60/1 19,61 1 , ^ 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of _ 

25 the filing date of U.S. provistonal applteation no. 60/108,558. attorney docket no. 

25791 .9. filed on t1/1 6.1998; (5) U.S. provisional patent appUcatton no. 60/183.546, ^ 
filedon2/18/2000;(6)U.S. utility patent applicatton no. 09/523.460, attorney docket ' 
no. 25791.1 1.02, filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provistonal application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 

30 appltoation no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
wNch dalined the benefit of the filing dates of U.S. provistonal am)licatk>n no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. pravistonal 
appRcaUon no. 60/164.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attomey docket no. 25791.16.02, filed on 

35 2/24/2000, whjch daimed the benefit of the filing date of U.S. provisional serial no. 
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6(V121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utHity patent 
application no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
wttich claimed tfie twnefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatbn no. 09/569.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, wtilch dabned the benefit of the filing date of U.S. provisional ai^licatton 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applicathx) no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskmal appfication no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskNial patent applicatkin serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appltoation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appllcatton no. 60/159,033. attorney docket na 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appllcatton no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. ttie dlsctoeures of which are 
inooipoialad herein t)y reference. . 

The expanston cone 1530 16 coupled to ttw support member 1520 and tiie 
opupNng 1535. The expansion cone tS30 is preferably adapted to radially expand 
the expandable tubular member 1525 when the expanston cone 1530 Is axially 
displaced relative to the expandable tubular member 1525. The expanston cone 
1530 may be any number of conventtonal oommerdally available expansion cones. 

In a (deferred embodiment, ttie e)qronslon cone 1530 is provided 
substantially as disclosed in one or more of ttie following: (1) U.S. utility patent 
appHcation serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed Vne benefit of the fiNng date of U.S. provisionai patent 
application no. 60/1 11,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applteatton serial no. 09/^10.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, whteh dabned ttte beneftt of ttie filing date of U.S. provistonal 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applteetfon 
serial no. 09/502.350. attomey docket no. 25791.8.02, fSed on 2/10/2000. which 
claimed ttie benefit of ttie filbng date of U.S. provistonal appBcatton no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent applteatton serial no. 09/440.338. 
attomey docket no. 25791.9.02. fited «i 11/15/1999. which claimed ttie benefit of 
ttie filing date of U.S. provistonal applteatton no. 6(V108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proiylsksnal patent application no. 60/183.546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the twnefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utiBty patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whk:h claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provtetonal 
appOcation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which datoned the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appHcation no. 09/588.946, atlomey docket no. ^791.17.02, filed on June 7, 2000. 
which claimed the lienefit of the fibig data of U.S. provisional p^nt application 
serial no. 60/137.998. atlomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utHHy^ patent applicalton no. 09/559.122. attorney docket no, 25791.23.02. filed on 
4/26/2000, whkdi claimed the lieneftt of the filing date of U.S. provisional applteatkm 
, no. 60/131.106, atlomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146.203. atlomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. praylskMial application no. 60/143,039, atbmey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent sq^pHce^n serial no. 
60/162.671, atlomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisk)nal 
appficatlon no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent appltoation no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of whteh are 
inccNTporated herein by reference. 

The coupling 1535 is preferably coupled to the support member 1520, »ie 
expansiori cone 1530 and the resilient anchor 1540. The oouplmg 1535 is' 
pr^srably adapted, to convey prsssurind fiuUto materials and/or eiedrical current 
anUor communteation signals from a surface fcxation to the resilient anchor 1535. 
The coupling 1535 may. for exampte. be conventional commercially available slick 
wire, brakled wire. ooDed tubing, or drilling stock material. In a ptefened 
enrixxJiment. the coupling 1535 is deooi^ied fiorn the resilient anchor 1540 upon 
initiating the axial dispiacernentof the expar»ton cone 1530. 

The resilient anchor 154b is preferably coupled to the lower sedkm 1550 of 
the expandable tubular member 1525 and the coupling 1535. The reslDent anchor 
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1540 is further preferably adapted to be oontrollably coupled to the welltwre casing 
1500. 

Referring to RGS. 16a and 16b. In a preferred embodiment, the resilient 
anchor 1540 Includes one or more colled resilient members 1600 and corresponding 
releasable coupling devices 1605. In a preferred embodiment the resilient anchor 
1540 Is maintained In a compressed elastic position that Is controllaWy released 
thereby causing the resilient anchor 1540 to expand In size thereby retoasing the 
elastic eneigy stored wWiin the reslHent anchor 1540. As Illustrated In RG. 16b, In a 
preferred embodiment, when, the oouplliig device ^605 Is released, the coiled 
tesfllent member 1600 at least partially uncoite in the outward radial dlf«ction. In a 
prrterred embodiment, at least a portion of the ca1ed member 1600 coupled to 
the lower secGon 1550 of ttie expandable tubular member 1525. In a preferred 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1525 to the weilborB casing 1500. 

The coiled member 1600 may be febricated firom any number of 
conventional oommercialy available resilient materials. In a preferred embodiment, 
the colled member 1600 Is febricated from a resilient material such as. for example, 
sprbig steel. In a preferred embodiment, the ooHed member 1600 js febricated from 
memory metals In order to optimally provide control of shapes and stresses. 

In a preferred embodiment, the releasable coupling devicis 1605 maintains 
the coiled member 1600 is a coiled position until the dennce 1605 Is released. The 
releasable coupling device 1605 may be any number of conventional comnwdally 
available releasable coupling devices such as, for example, an explosive bolt. 

The resilient anchor 1 540 may be positioned In any desired orientation. In a . 
preferred embodiment, the resilient anchor 1540 is positioned to apply the maximum 
normal force to the wafls of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an altemafe embocfiment. as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 Includes a tubulv member 1700, one or more resflient anchoring 
membere 1705. one or more corrasponding rigid attachments 1710. and orie more 
corresponding releasable attachments 1715. In a prefened embodiment, the 
resilient anchoring members 1705 are maintained in compressed elastic condition 
by ttie oorrespondbig rigid and releasable attachments. 1710 and 1715. In a 
prefened embodiment, when the corresponding releasable attachment 1715 is 
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rel^ised. the corresponding resOient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular memt>er 1700. 

As illustrated in FIG. 17a, one end of each resBient anchoring member 1705 
is rigidly attached to the outside sur^oe of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubular member 
1700 by a oonesponding releasable attachment 1715. As illustrated in FIG. 17b, in 
a preferred embodintent, releasing the reteasable atterchment 1715 penmits the 
resilent energy stored in the resilient anchoring member 1705 to be released 
10 thereby causing the resilient anch(»ing mernber 1705 to swing radially outward from 
the tubular member 1700. 

The tubular member 1700 may be fat>rlcated from any number of 
conventional matfiiricils. 

The resilient anchoring membens 1705 may be fabricated from any number 
15 of resilient materials. In a preferred embodiment, the reslHent emchoring members 
1705 are fabricated from memory metal In order to optimally provide control of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 
conventional oommerdally available materials. In a preferred embodiment, the rigid 
20 attachments 1710 are fabricated from 4140 steel In order to optimally pro>Me high 
strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commerdaiiy available devices such as, for example, explosive fc)oits. 
In another alternative embodiment, as illustrated in FIGS. 18a and 18b, the 
25 rssHient anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805, one or nrKHB r^ilient members 1810, and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resilient 
members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. 18b, in a preferred embodiment, v^n the 
30 release devices 1815 are removed, the anchoring devices 1805 and resiltent 
members 1810 are pennttted to expand outwardly in the radial direction. 

The tubular member 1800 preferably includes one or more openings 1820 
fbr containing the release devices 1815 and for permitting the anchoring devices 
1805 to pass through. The tubular member 1800 may be tebricated from any 
35 number of conventional commercially available materials. In a preferred 

74 



embodimenl. the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provide high strengtti. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devicos 1805 are preferably adapted to at least partially extend 
through the corresponding openings 1820 In the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to. and at least partially 
penetrate, ttie surfece of the weiibore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as. for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 
embodiment, the anchoring devices 1805 are tebricated from machine tool steel In 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to tiw inside surface of the tubular 
membor 1800. The resilient members 181 0 are preferably adapted to apply a radbl 
force upon the oorrBsponding iuKhoring devices 180j5. In a preferraid enri)odiinent. 
when the release devices 1815 release the ahchoring devices 1805. the resinent 
membere 1810 are preferel)ly adapted to foite the anchoring devices at least 
partially through the corresponding openings 1820 into oontect with, to at teast 
partiady penetrate, the weObore casing 1500. 

The release devices 1815 are positioned within and coupled to the opening 
1820 in the tubular member 1800. The release devices 1815 are preferably edited 
to hold the oonespondlng anchoring device^ 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other, location. The 
release devices 1815 may be any number of conventional commercially available 
release devices. In a preferred embodiment, the release devices 1815 are pressure 
acHyated In order to optimally provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 is preferably positioned within 
the weiibore casing 1500 with the expandable tubular member 1525 posittoned in 
opposing relation to the opening 1510. 

As illustrated In FIG. 15b. in a preferred embodiment, the resiUent anchor 
1540 is then anchored to the weiibore casing 1500. In this manner, the lower 
secBon 1550 of the expandable tubular member 1525 is anchored to the weiibore 
casing 1500. In a preferred embodiment, the resHent anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surfiaoe location. 

In an altemathra embodiment, a oontpressibie cement and/br epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
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member 1525 and the. wellbore casing 1500. The compressible cement and/or 
epoxy is then permitted to at least partiatty cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support ami fluidic seal is 
provided around the tubular member 1525. 

5 As illustrated In FIG. 15c. in a preferred embodiment, the expansion con^ 

1530 is then axially displaced by applying an axial force to the support member 
1520. In a preferred embodiment, the aaosl displacement of the expansion cone 
1530 radially expands the expandable tubular nriember 1525 into intimate contact 
with the walls of the welit>ore casing 1 500. 

10 As illustrated in FIG. 1Sd» In a prefe^n^ embodiment, after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing '^v 
1500 is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 

15 apparatus 1515 is used to repair or fomn wellbore casings, pipelines, and structural 

supports. *i 

Refem'ng to FIGS. 19a, 19b and 19c an alternative embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 will now be ^ 
described. In a preferred embodiment, the expandable tubular member 1900 

20 Includes a tubular body 1905, one or more resilient panels 1910, one or more 
conespondlng engagement mcHnb^ 1915, and a relea^ member 1920. In a 
preferred embodiment, the resilient panels 1910 are adapted to expand in the radial ^ 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such as, for ^ 

25 example, a wellbore casing, an open hote wellbore section, a pipeline, or a structural 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commercially available 
expandable tubular members. In a preferred embodiment, the tubular member 1905 * 
30 is an expandable casing in order to optimally provide high strength. 

The resilient pdriels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are furtlter releasdbly coupled to the release member 1920. " 
The resilient panels .1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the positton 
35 1925 upon being released by the release memt^er 1920. In a preferred -^ 
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embodiment, the resilient panels 1910 are ooijq;>ied to the tubular member 1905 by 
welding in order to optjmalty provide high strength. The resifent panels 1910 may 
be fabricated from any numt)er of conventional commercially available r^ilient 
materials. In a preferred embodiment, the resilient panels 1910 are febricated from 

5 spring steel in order to optimally store elastic radially directed energy. 

The engagement nr>emt)ers 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partlaHy penetrate, the wellbore casing 1500, or other preexisting structure. 

The release member 1920 is releasably coupled to the resilient panels 1910. 

10 The release member 1920 is preferably adapted to controllabiy release the resilient 
parvBis 1910 from their initial strained positions In order to penniit the resilient panels 
1910 to expand to their expanded positions 1925. in a preferred embodiment the 
release memt>er 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/or opntrol and/or hydraulic signals are communicated to and/or from 

15 the release member 1920. The release member 1920 may be any number of 
oohventior»i odmmercially available release devices. 

Referring to ROS. 20a to 20d» an alternative embodiment of an apparatus 
and method for coupling an expandable tubutar member to a preexisting structure 
will now be described. Refening to Fig. 20a, a weObore casing 2000 is positioned 

20 within a subterranean fonmation 2005. The wellbore casing 2000 may be positioned 
in any orientation from the vertical direction to the horizontel direction. The wellbore 
casingi 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbord casing 2000. or due to a prior 
perforation or fracturing operation perfonmed upon tiie surrounding subterranean 

25 formation 2005. As will be recognized by persons having ordinary skill in the art, the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

in a preferred embodiment an apparatus 2015 is utilized to seal off the 
openings 2010 in the wellbore casing 2000. More generally, ttie apparatus 2015 Is 

30 preferably utilized to form or repair wellbore casing, pipeibtes. or structural 
supporte. 

The apparatus 2015 preferably includes a support member 2020, an 
expandabte tubular member 2025, an expansion done 2030, a coupling 2035, a 
riKilent anchor 2040. and one or more seals 2MS. 
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The support member 2020 Is preferably adapted to be. coupled to a surface 
kxation. The support member 2020 is further coupled to the expansion cone 2030. 
The su;^>ort memb^ 2020 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surfece 
5. locaticMfi to the anchor 2040. The support member 2020 may, for example, be 
conventional commerciaily av^laUe sDck wire, braided wire, coiled tubing, or drilling 
stock material; 

The expandable tubular menf^r 2025 Is removably coupled to the 
expansion cone 2030. In a preferred embodiment the expandable tubular member 

10 2025 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 2000. In this manner, the expandable tubular 
member 2025 Is optimally coupled to the wellbore casing 2000. In a preferred 
embodiment, the engagement devices include teetti for biting Into the surface d the 
wellbore casing 2000. in a prefenred embodirnent, the expandable tubular member 

15 2025 furtiter includes one or more sealing members 2045 on the outside surface of 
the expandable tubular member 20125 in order to optimally seal the Interface 
between ttw expandable tubular member 2025 and the wellbore casing 2000. 

In a p referred embodiment, the expandable tubUlar member 2025 Includes a 
lower section 2050, an ihtemnediate section 2055, and an upper section 2060. In i 

20 preferred embodiment, ttie wail thlcknetees of the lower and intermediate sections, 
2050 and 2055, are less tiian tite wall ttiickness of the upper section 2060 in order 
b optimally facilitate tt)e radial expansion of tt>e expandable tubular member 2025. 
In a prefenBd embodiment, tiie sealing members 2045 are provided on the outside 
surfece of ttie upper section 2060 of tiie expandable tubular member 2025. In a 

25 preferred embodiment, ttie resilient anchor 2040 is coupled to the lower section 
2050 of ttie expandable, tubular member 2025 in order to optimally anchor the 
expandable tubular member 2025 to the wellbore casing 2000. 

In a preferred en^xxflment, the expandable tubular member 2025 is further 
provided substantially as disclosed In one or niore of the following: (1) U.S. utility 

30 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12(3/1999, which claimed the beneflt of the filing date of U.S. provistonal patent 
appOcation no. 60/11 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, aUomey docket no. 25791.7.02, filed 
on 2^3/2000, which claimed the benefit of the filing date of U.S. provisional 

35 appiteation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appHcation 
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serial no. 09^2,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing data of U.S. provisional application no. 60/119,611, 
attorney dodcet no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the t>enefit of 
5 ttie filing date of U.S. provistonal application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional applicatkm no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

10 apptk^tion no. 00/512,895. attorney docket , no. 25791.12.02, filed on 2/24/2000. 
which , ddmed the benefit of the filing dates of U.S. provistonal appilcatkm no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisk)nal 
application no. 60/154.047. attorney docket no. 25791.29. filed on. 9/16/1999; (8) 
U.S. utility applteation no. 09/511,941. attorney docket rio. 25791.16.02, filed on 

15 * 2/24/2000, which claimed the benefit of the filing date of U.S. .provisional serial no. 
60/121.007. atlomey docket no. 2S791;16. filed on 2/26/1999; (9) U.S. utility patent 
appficatton no. 09/588.046, attomey docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent applicatbn 
serial no. 60/137,998. atlomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

20 utility patent application no. 09^59,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional applicatk)n 
no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisk)nal applteation no. 60/146.203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S; provisional application no. 60/143,039, attomey docket no. 

25 25791.26. filed on 7/9/1999; (13) U.S. proviskHial patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent api^icatton no. 60/159.033. attoniey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.& provi8k)nal patent aMcatton no. 60/165.228, 

30 attomey docket no. 25791.39. filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The expansk>n cone 2030 Is preferably coupled to the support member 2020 
and the coupling 2035. The expanston cone 2030 is prefsFably adapted to radially 
expand the expandable tubular member 2025 when the ej^anslon cone 2030 is 

35 axially displaced relative.to the expandat>le tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791. 3.02» filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 

5 application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attorney docket no. 257917.02, filed 
on 2^3/2000, whk:h claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatk>n 
serial no. 09/502,350, attorrvey docket no. ^5791.8.02, filed on 2/10/2000, which 

10 . claimed the benefit of the filing date of U.S. provisional application no. 60/1 19,611, 
attorney docket no. 25791.8; (4) U.S. utDity patent appticatkm serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the fiHng date of U.S. provistonal application rx>. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appitoation no. 60^183,546. 

15 filed on 2/18/2000; (6) U.S. utfTity patent applteation.no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. prdvlslonal applteation ho. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
appRcaUon no. 09/512,895, attorney docket n6.^791 .12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 

20 60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appBcation no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utiltty applk:atton no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

25 application no. 09/588,946, attorney docket no. 25791 .17.02, filed on June 7, 2000,, 
whk:h claimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisidndl applicatton 

30 no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistortal applicatipn no. 60/146.203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal. applicatton no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162,671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 

35 appllcaUon no. 60/159,039, attomey docket no. 25791.36. filed on 10/12,1999; (15) 
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U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disckuures of which are 
incorporated herein t>y reference. 

The coupling 2035 is preferably coupled to the support member 2020. the 
expanskx) cone 2030. and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluldic materials and/or electrical current and/or 
communteatkm senate from a sur^ tocatton to the anchor 2035. The coupling 
2035 may. for example, be conventional comnr»rciaHy available slick wire, braided 
wire, coiled tubing, or drilling stock material. In a preferred embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expanskm cone 2030. 

The anchor 2040 is prsfarably coupled to the kwver sectkm 2060 of the 
expandable tubular mernber 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be conlrollably coupled to the w^lbore casing 2000. 

Itefening to FIGS. 21a and 21b. in a preferred embodiment, the anchor 2040 
includes a housing 2100, one or more spikes 2105, and one or more cbrre^nding 
actuators 2110. in a prefisned embodimerM, the strikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an alternative embodiment, the 
spikes 2105 are outwardly actaiatedi^ displacing the app«atus 2015 upwardly. In 
another aKemative embodiment, me spikes 2105 are outwardly extended by placing 
a quantity of fliridic material onto the spikes 2105. 

The housing 2100 is coupled to the k>v)«r sectkm 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 2110. The housing 2100 
is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 is adapted to convey electrical, oommunicatton. and/or hydraulic 
signals from the coupling 2035 to the actuators 2110. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the ootresponding actuators 21 10. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial direction tfiengage, and at least partially penetrate, the 
weffljore casing 2000. or other preexisting structure such as. for example, the 
wellwre. Each of the spfltes 2105 further prsfiBrably include a concave upwardly 
facing surface 2115. In a prNerred embodiment, the placement of a qusaitity of 
flukflc material such as. for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to . 
engage the wsllbore casing 2000, or other preexisting structure such as. for 
example, the wellbore. Alternatively, the upward displacement df the apparatus 
2015 cat^es the spikes 2105 to pivot outwardly away from the homing 2100 to 
5 engage the welllx)re casing 2000, or other preexisting structure, such as, for 
example, the weiibore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The acjtuators 2110 are preferat)ly adapted to apply a 
force to the corresponding spikes 2^05 suffteient to pivot the corresponding spikes 

10 2105 outwardly and away from the housing 2100. The actuators 2110 may t>e any 
numt>er of conventional commercially available actuators such as, for example, a 
spring, an electric or hydraulic motor, a hydraulic ptetbn/cylinder. In a preferred 
embodiment, the iactuators 2100 are hydraulic pistons in order to optimally provide 
ease of operation. In ah altemativa embodiment, the actuators 2110 are omitted 

15. and the spikes are pivotally coupled to the housing 2100. 

Referring to FIGS. 22a, 22b, and 22c, in an attemative embocfimmt, the 
anchor 2040 includes the housing 2100, one or more petal baskets 2205, and one 
or more corresponding actuators 2110. In a preferred embodiment, the petal 
baskets 2205 are outwardly exterided by the corresponding actuators 2110. In an 

20 altemative emtxxfiment, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another alternative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fiuMto material 
onto the petal baskets 2205. 

The! housing 2100 is coupled to the tower sectton 2050 of the expandable 

25 tubular member 2025, the petal baskets 2205, and the actuators 21 1 0. 

The petal bfaskets 2205 are preferably movably coupled to the housing 2100 
and the corresponding actuators 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial directkHi to engage, and at least 

30 partially penetrate, the weiibore casing 2000, or other preexisting structure. As 
Hhistrated in FIG. 22c each of the petel baskets 2205 further preferably include a 
concave upwardly facing surface 2215. In a prefemed embodiment, the plaoernent 
of a quantity of fluidic material such as, for example, a barite plug or a flex plugi onto 
the surfaces 2215 causes the petal baskets 2205 to pivot outwardly away from the 

35 housing 2100 to engage the wellliorB casing 2000, or other preexisting structure. 
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Attemativety, the weight of the fluidic materials placed onto the petal t>askets 2205 Is 
sufficient to anchor the expandable tubular member 2025. Altematlvely, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the welibore casing 2000. or other 
pfBexisting strudure. 

The actuators 2110 are prefwably coupled to the housing 2100 and the 
corresponding petal ba^ets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding p^tal baskets 2205 sufficient to pivot the 
oonesponding petal baskets 2205 outwardly and away from the housing 2100. In 
an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the hou^ng 21 00. 

In an alternative embodiment the anchor 2040 includes one or nrK>re spikes 
21 05 and one or more petal baskets 2205. 

As illustrated In FIG. 20a, the apparatus 2015 Is preferably positioned wHMn 
the welibore casing 2000 with the expandable tubular member 2025 positioned In 
opposing relatk)n to the opening 2010. 

As Blustrated in FIG, 20b, in a preferred embodiment the anchor 2040 Is 
then anchored to me welibore casing 2000. In this manner, the lower section 2050 
of the expandable tubular member 2025 is anchored to the welibore casing 2000 or 
the welibore casing. In a prefenied embodiment the anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surface locatton to the 
actuators 2110 of the anchor 2040. In an alternative embodiment the anchor 2040 
is anchored to the welibore c^ing 2000 by upwardly displacing the apparatus 2015. 
In an alternative embodiment the anchor 2040 is anchored to the welibore casing 
2000 by placing a quantity of a fluidic material such, for example, a barite pli^ or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
attemative embodiment the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a fluMte material such, for example, a barite plug 
or a ftex plug, onto at least the lower and/or the intermediate sections, 2050 and 
2055, of the expandable tubular member 2025. 

In an alternative embodiment a oompressibte cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 2025 arKi the welibore casing 2000. The compressible cement and/or 
epoxy Is then permitted to atleast partially cure prior to the Initiation of the radial 
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expansion process. In this manner, an annular structural support and fhiMic seal is 
provided around the tubularnr)6mt>er 2025. 

As illustrated in FIG. 20c, in a prefenred embodiment, the expansion cone 
2030 Is then axially displaced by applying an axial force to the support member 
5 2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into intimate cmtact 
with the watts of the wellbore casing 20(X). 

As illustrated in FIG. 20d. in a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
10. <flspboement of the expansion cone 2030. the opening 2010 in the wellbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In thte manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally. VhB 
apparatus 2015 Is used to repair or form wellbore casings, pipelines, and structural 
^ supports. 

15 Referririg to FIGS. 23a to 23e, an alternative embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexbting structure 
will now be described. Referring to Fig. 23a. a wellbore casing 2300 and an open 
hole wellbore sedton 2305 are positioned within a subtarrariean fbrrnation 2310. 
The wellbore cuing 2300 and the open hole wellbore section 2305 may be 
20 positioned in any (Kientation from the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatus 2320 is utilized to fonm a new 
section of wellbore casing within ttie open hole wellbore section 2305. More 
generally, the apparatus 2320 is preferably utilized to form or repair wellbore 
casings, pipelines, or staictural supports. * 
25 The apparatus 2320 preferably includes a support member 2325. an 

expandable tubular member 2330. an expansion cone 2335. one or more i«>per 
sealing members 2340, and one or more sealing rnembers 2345. 

The support member 2325 is preferably adapted to be <x>upled to a surface 
locatton. The support rnember 2325 is further coupled to the expanston cone 2335. 
30 The support nrmnber 2325 may. for example, be conventional commercially 
^ avatlabie slick vdre. braided wire, colled tubing, or drilling stoc^ 

The expandable tubular rnember 2330 is removably coupled to the 
mpansion cone 2335. In a preferred emlxxlimeht. the expandable tubular member 
2025 further includes one or more upper and lower sealing members. 2340 and 
35 2345, on the outside surface of the expandable tubular member 2330 in order to 
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optimally seal the Interface between the expandable tubular member 2330 and the 
weliboiB casing 2300 and the open hole weilbore section 2305. 

In a prefen«d embodiment, the expandable tubular member 2025 further 
includes a lower section 2350. an intemiediate section 2355, and an upper section 
2380. In a prefsned embodiment, the wall thicknesses of the lower and 
intemiediate sections. 2350 and 2355, are less than the wall thickness of the upper 
section 2360 in order to optimally facilitate the radial expansion of the expandable 
tubular menrjber 2330. In a prefenred embodiment, the lower section 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
pennit a fluidic sealing material to penetrate the lower section 2350. 

b) a preferred embo(fiment, the expandable tubular member 2330 Is further 
provided substantially as disclosed in one or nwre or the folk>wing: (1) U.S. utility 
patent application serial no. 09M54,139. attorney docket no. 25791.3.02. filed on 
i2idlA9B9. whfeh claimed the benefit of the filing date of U.S. proviskNial patent 
appHcation no. 60/111,293, attomey docket no, 25791.3, filed on 12^/1998; (2) U.S. 
utillly patent apptjcatkm serial no. 09/510.913. attorney docket rio. 25791.7.02, filed 
on 2/23/2000. whteh claimed the benefit of the fiHng date of U.S. provisiortti 
appnoatkm no. 60/121,702. filed on 2«5/1999; (3) U.S. utility patent appHcatk)n 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000. whteh 
dasned the benefit of the fifing date of U.S. provlstonal appBcatton no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/^15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attomey docket no. 
25791.0, fited on 11/16.1998; (5) U.S. provisional patent applicatk)n no. 60/183.546. 
filed on 2/18/2000; (6) U.S. uti«y patent application no. 09^23.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000, which daimed the benefit of the fiBng data of 
U.a provlskNial application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appllcathNi no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841, attomey docket no. 25701.12, filed on 2/28/1999 and U.S. provistonal 
appHcatkNi no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utilHy appHcatkm no. 09/511.941. attomey docket no. 25791.18.02. filed on 
2/24/2000, which claimed the benefit of the fiUng date of U.S. provistonal serial no. 
6W121.907, attomey docket no. 25^1.16. fHed.on 2/26/1999; (9) U.S. uUity patent 
appOcatlon na 09/588,946. attomey docket rib. 2579t.17.02. fited on June 7. 2000, 
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which dalmad the benefit of the fitog date of U.S. provisional patent e4>pllcation 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.8. 
utOity patent application no. 09/559.122. attorney dodcet no. 25791.23.02. filed on 
4/26/2000, which daimed the twnefit of the filing date of U.S. provisional application 
no. 6(^131,106. attorney docket no. 25791.^, filed on 4/26/1999; (11) U.S. 
proviskMial applicatkMn no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. pnovtekmal applicatkm no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applteatton serial no. 
60/162.671. attonwy docket no. 25791.27. filed on 11/1/1999; (14) li:S. provisional 
applicatkm no. 60/159,039, aXtomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent applicatnn no. 60/159,033. attorney docket no. 25791.37; 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. W/165.228. 
attorney docket ho. 25791.39, fiied on 11/12/1999. the disclosures of whteh are 
incorporated herein t>y reference. 

The expanston cone 2335 is preferat)iy coupled to the support member 
2325. The axpanskXi cone 2335 is further preferably removably coupled to the 
expandable tubular member 2330. The ^xpanston cone 2335 Is preferably adapted 
to radially expand the expandable tubular member 2330 when the expand cone 
2335 is axially displaced rdative to the expandable tubular member 2330. 

In a preferred entitxxllment, the expanskxi corte 2335 is provided 
substantially as disclosed bi one or more of the folkiwing: (1) U.S. utility patent 
appOcatton serial no. 09/454,139, attorney docket no. 25791.3.02. .filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provteional patent 
applicatnn no. 60/111,293, attorney docket no. 25791.3. filed .on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. pn>vi8k)nal 
appncatk)n no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appiicatk>n 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. vt^ich 
daimed the benefit of the faing date of U.S. pravistonal applicatkm no. 60/1 19.61 1. 
atlomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/15/1999, whteh claimed the benefit of 
the filing date of U.S. provisiorad application no. 60/108,558. attomey docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonal patent applfeatten no. 60/183.546, 
flted on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02, filed on 3/10/2000, whteh daimed the benefit of the filing date of 
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U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney dockel no. 25791.12.02. filed on 2/24/2000. 
VKtiicfi claimed the t>enefit of ttie filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney dock^ no. 25791.29. filed on 9/16/1999; (8) 
U.S. utraty appiicatkHi no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2(24/2000. wfiteh claimed the t)en^t of the filing date cf U.S. provBkxial serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utlBty patent 
application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the t)enefit of the filing date of U.S. proviskMUil patent application 
aerial no. 60/137.998. attorney docket na 25791.17, fited on 6/7/1999; (10) U.S. 
utilty patent appfcatkm no. 09/559.122. attorney docket no. 25791.23.02. filed oh 
4/26/2000. which claimed the twnefit of the filing date of U.S, provisional applicatten 
no. 60/131.106. attorney docket no. 25791.23. fQed on 4/26/1999; (11) U.S. 
proviskmal applteation no. 60/146.203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.iS. provisional appllcatton no. 60/143,039, attomey docket no.. 
25791.26. fited on 7/9/1999; (13) U.S. provisional patent applkstkm serial no. 
60/162.671, attomey docket no. 25791.27. fited on 1 1/1/1999; (14) U.S. provistonai 
application no. 60/158.039. attorney docket no. 25791.36. fited on 10/12,1999; (15) 
U.S. provisionail patent appiicaUon no. 60/159.033. attomey docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provistonai patent applicatton no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999, the dteckisures of whteh are 
incorporated herein by referencje. 

The upper sealing member 2340 is coupled to the <MJtside surface of the 
upper sectton 2360 of the expandable tubuter menriber 2330. The upper sealn^g 
member 2340 is preferably adapted to fluMidy seal the interface between the 
radtelly expanded upper section 2360 of the expandabte tubular member 2330 and 
ttte wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventtenal commerdaHy avaitebte sealing members. In a preferred embodiment, 
the upper sealing member 2340 te a viton rubber in order to optimally provUe toad 
carrying and pressure seaing cajiadty. 

The lower sealing member 2345 is preferably ooupted to the outskte surte^ 
of the upper section 2360 of the expandabte tubular member 2330. The lower 
sealing member 2340 te preferably adapted to fluMidy s^i the interface between 
the radtelly expanded upper sedten 2360 of the expandable tubular member 2330 
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and the open hole vvellbbre section 2305. The lower sealing memt>er 2345 may be 
any numk)er of conventional commerdally available SMli^^ In a preferred 

embodiment, the lower sealing member 2345 is viton nibber in order to optimally 
provide load carrying and sealing capacity. 
5 As illustrated in FIG. 23a, the apparatus 2320 is preferably positioned within 

the wellbore casing 2300 and the open hole w^lbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
casing 2300. 

As illustrated in FIG. 23b, in e pn^femred embodiment, a quantity of a 
10 hardenable fluidic sealing material 2365 Is then injected into the open hole wellbore 
section 2305 proxbnate to Vhe lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any nurnber of conventional commercially 
available sealing materials such as. for example, cmient dnd/or epoxy resin.. In a 
prefened embodiment, the hardenable fluidic sealing material 2365 at least partially 
15 enters the slots provided in the lower section 2350 of «)e expandable tubular 
member2330. 

As illustrated in FIG. 23c. the hardenable fluidic sealing material 2365 js 
f^erably then pemnitted to at least partially cure. In this manner, the lower section 
2350 of the expandable tubular member 2330 is anchored to the open hole wellbore 
20 section 2305. 

In an alternative embodiment a compressible c^nent and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy is then pemtitted to at least partially cure prior to the Initiation of Uie radial 
25 expansion process. In this manner, an annuter structural support and fluidic seal is 
provided around the tubular merrri)er 2330. 

As illustrated in FIG. 23d. in a prefened embodiment, the expansion cone 
i2335 is then axially displaced by applying an axial force to the support member 
2325. In a preferred embodiment, the axial displacement of the expansion cone 
30 2335 radially expands the expandable tubular member 2330 into intimate coritect 
with th^ walls of the wellbore casing 2300. 

As illustrated in FIG. 23e! in a preferred embodirnent, after the expandabte 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion oorie 2335, a new section of wellbdre casing is 
35 formed that preferably includes the radially expanded tutlular member 2330 and an 
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outer annular layer of a fluidic sealing niaterial. More generally, the apparatus 2320 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stmctiire 
will now be described. Referring to Fig. 24a, a wellbora casing 2400 and an open 
hole wellbore section 2405 are positioned witWn a subterranean formation 2410. 
The weUbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direction to sv>proxlmately the 
horizontal dbectton. 

In a preferred embodiment, an apparatus 2420 is utilized to form a new 
section of wellbore. easing within the open hole wellbore section 2405. More 
geneially. the apparatus 2420 Is praferably utilized to fbnn or repair wellbore 
casings, pipelines, or stnjctural supports. 

The apparatus; 2420 prefierably Includes a support member 2425. an 
expandable tubular member 2430, an expansion cone 2435, a coupling ^440, a 
padwr 2445, a mass 2450, me or more upper sealing members 2455, and one or 
more sealing members 2460. 

The support member 2425 is preferat^ adapted to be coupled to a surfece 
location. The support member 2425 Is further coupled to the expansion cone 2435. 
The support member 2425 is prefwaMy adapted to convey electrical^ 
communication, and/or hydraulic signals to and/or from the padcer 2445. The 
support rromber 2425 may, for examjrfe, be conventional commerd^ available 
slick wbe. braided wire, coiled tubing, or drillir^ stock materiat 

The expandable tubular member 2430 Is removably coupled to the 
expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the nwss 2450. In a preferred embodiment, the 
expandable tubular member 2430 Avther includes one or more upper and lower 
sealing members, 2455 and 2460. on the outside surface of the expandable tubular 
member 2430 in order to optlnrnfly seal the interface between the expandabte 
tubular member 2430 and the weHbors casing 2400 and the open hole wellbore 
sedkm 2405. 

In a preferreid embodlmant. the expandabte tobuiar member 2430 further 
Includes a tower sectton 2465. an tnteimisdlate sedton 2470, and an upper sectton 
2430. In a prefsned embodiment, the wail thicknesses of the tower and 
Intemnedtete sedtons, 2465 and 2470, are tess than the wall thickness of the upper 
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section 2475 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2430. In a prefened embodiment, the lowver section 2465 of the 
ei^andable lubidar member 2430 is coupled to the mass 2450. 

In a prefened embodiment the expandable tubular member 2430 is further 
5 provldBd substantially as disclosed in one or more of the following: 

The expansion cone 2435 Is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430. The expand cone 2435 is 
preferably adapted to radially expani the e)q)andable tubular member 2430 when 
10 the expansion cone 2435 is axiaily displaced relative to the expandable hibular 
member 2430. 

In a prsliBrred embodiment, tto expemsion cone 2435 is provided 
substantialy as disclosed In one or more of the following: (1) U.S. utility patent 
application serial no. 08/454,130. attorney docKet no. 25791.3.02. filed on 

15 12/3/1990. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. atiomey dodtel no^ 25791.3, filed on 12/7/1998: (2) U.8. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
oft 2/23/2000. which claimed the benefit of the filing data of U.S. provisional 
applcation no. 60/121.702, filed on 2/25/1999; (3) U.S. utiRty patent application 

20 sertel no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. whki) 
claimed the benefit of the filing date of U.S. provlskmai aK)lteation no. 6Q/119.iB11. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisionai application no. 60/108.558. attorney docket no. 

25 25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal applicatfon no. 60/124.042. filed on 3/1 1/1 999; (7) U.S. utility patent 
appicatkNi no. 09/512.895. attorney docket no. 25791.12.02. fited on 2/24/2000. 

30 which claimed the benefit of the filing dates of U.S. provistonal appltoation no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appHcation no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; <8) 
U.S. utility appHeaUon no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filng date of U.S. provistonal serial no. 

35 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.988. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utiPty patent appRcation no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26«000. which claimed the benefit of ttie filing date of U.S. prryvislonal applicatk>n 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlsiorwl application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial, no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton na 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent appNcation no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent appUcatton no. 60/165.228. 
attflmey docket no! 25791.39. filed on 11/12/1999. ttie disclosures of which are 
incorporated herein by reference. 

The coupling 2440 is preferably coupled to the support member 2425 and 
the expanskm cone 2435. The coupling 2440 is preferably adapted to convey 
elecirlcal. communicatton. and/or hydraulic si^ials to and/or from the packer 2445. 
The coupling 2440 may be any number of conventkmal support members such as. 
for example, commercially available sHck wire, brakied wire, coiled tubing, or drilling 
^ock nraterial. 

The packer 2445 is coupled to ttie coupling 2440. The packer 2445 is fiirttier 
removably coupled to ttie lower secttoh 2465 Of ttie expandable weilbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient fHcBonai force to 
support ttie lower sectton 2465 <rf ttie expandable wellbote casing 2430 and ttie 
mass 2450. The packer 2445 may be any number of conventional commercially 
available packers. In a preferred embodiment, ttie packer 2445 is an RTTS packer 
available from Halliburton Energy Sen*»s in order to optimally provhJe muttiple sets 
and releases. In an alternative embodiment, hydrauite slips may be substituted for. 
or used to supplement, ttie packer 2445. 

The mass 2450 is preferably coupled to ttie lower section 2465 of ttie 
expandable tubular member 2430. The mass 2450 is preferably selected to provkJe 
a ten^e k)ed on the tower section 2465 of ttie expandable tubular member 2430 

ttiat ranges ftom about 50 to 100 % of ttie yIeW point of the upper section 2475 of 
ttie expandable tajbular member 2430. in this manner, when ttie packer 2445 is 
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released, the axial fbroe provided by the mass 2450 optimally radially expands and 
extrudes the expandable tubular member 2430 off of the expansion oohe 2435. 

The upper sealing member 2455 is preferably coupled to the outside surfece 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing member 2455 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the weHbore casing 2400. The upper sealing member 2455 may be any 
number of oonventional commerdaHy available sealing members. In a preferred 
embodiment, the upper sealing member 2455 is viton rubber in order to optimally 

10 provide load canying and pressure sealing capacity. 

The lower sealing mernber 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubiriar mentber 2430. The loiwer 
sealing member 2460 is prefwaUy adapted to fluididy seal the interface between 
the radially exparided upper section 2475 of the expandable tubular member 2430 

15 and the open hole wetibore section 2405. The lowpr sealing member 2460 inay be 
any nunnber of conventional oommerdaliy available sealing membofs. in a preferred 
embodbnent, the lower sealing member 2460 is viton rubber in ORter to optimally 
provide lead bewing and sealing capadfy. 

As Hlustratsd in FIG. 24a, the apparatus 2420 is prefsrsMy positioned within 

20 the weilboTB casing 2400 and the open hofe wellbore section 2405 with the 
expandable tubular number 2430 positioned in overlapping relation to the vmiibore 
casing 2400. In a prefened embodiment, the weight of the mass 2450 is supported 
by the support member 2425, the expansioi) bone 2435, the coupling 2440. the 
padcer 2445. and the lower section 2465 of the expandable tubular member 2430. 

25 In this manner, the intennediata section 2470 of the expandable tubular member 
2430 preferably does not support any of the vraight of the mass 2450. 

As illustrated in FIG. 24b. in a prefenned embodiment, the packer 2445 is 
then released from oonnecttw) with the lower section 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 is preferably now supported by the 

30 support member 2425. expansion cone 2435, and the lower and intemwdiate 
sections, 2465 and 2470. of the expandable tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded t^. and extruded off of. the expansion cone 
' 2435. In a pr^erred embodiment, during the mtaision probess. the position of the 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the wellboie casing 2400. 

In an alternative embodiment, a compressible cement aid/or epoxy is 
injected Into the annular space between the unexpended portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2430. 

As illustrated in FIG. 24c. In a prefenred embodiment^ after the expandable 
tubular merrt)er 2430 has been completely extruded off of the expansion cone 2435. 
a new section of welibore casing is formed that preferably includes the radially 
expanded tubutar nnember 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the eipparatus 2420 Is used to repair or form wellbore 
casings, pipelines, and structural supports. 

In an alternative embodiment the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. in a preferred embodiment, the 
mass 2450 is fabricated from a thick walled tubular meniber that is concentric with 
respect to the support member 2425, and also rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member.243p. the expansion cone will cany the mass 2450 out of 
the wellbore 2405. 

Refoning to FIGS. 2Sa to 25c. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refenlng to Fig. ^a, a wellbore casing 2500 and an open 
hole wellbore section 2505 are p<»itioned within a subterranean formation 2510. 
The welltXMB casing 2500 and me open hole wellbore section 2505 may be 
positioned in any orientation from the vertical direction to approximateiy. the 
horizontal direction. 

In a preferred embodiment, an apparatus 2520 is utilized to fomn a new 
secdon of wellbore casing within thci open hole wellbore section 2505. More 
generally, the apparatus 2520 is preferably utilized to fonm or repair wellbore 
cadngs, pipielines, or struchiral supports. 

The apparatus 2520 prefeiBbly includes a support member 2^25. an 
expandabfe tubular member 2530. an expansion cone 2535. a chamber 2440. an 
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end plate 2545. one or more upper sealing members 2555. and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surface ' 
location. The support member 2525 Is further coupled to the expansion cone 2535. 
5 The support member 2525 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2540. The support member 2525 may. for example, be 
conventional oommerdaDy. available slick wlre^ braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2530 is removably coupled to the 

10 expanston cone 2535. In a preferred embodiment, the expandable tubular member 
2530 further includes one or more upper and tower sealing members. ^5 and 
2560, on the outside surfoce of the expandable tubular member 2530 In order to 
ofMmaDy seed the interface between the expandable tubular member 2530 and the 
weHbore casing 2500 and the open hole weflb(»ne section 2505. 

ISi * In a prefened embodiment, the expandable tubular rnember 2530 fMher 
includes a tower section 2565, an internnediate sectton 2570, and an upper sectton 
^ 2530. In a preferred embodiment, the wall thicknesses of the tower and 
intermediate sections, 2565 and 2570, are less than the wall thickness of the upper 
sectton 2575 in. order to optimally tacilitate the radial expanston of the expandabte 

20 tubular member 2530. 

In a preferred embodiment, the tower sectton 2565 of the expandabte tubular 
member 2530 further Includes the chamber 2540 and the end plate 2545. 

In a prefen^ embodiment, the expandable tubular member 2530 is further 
provMed substantially as disclosed in one or more of the following: (1) U.S. utility 

25 patent application serial no. 09/454,139. attorney docket no. 25791.3.02, ifiled on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appltoaticm no. 60/1 1 i ,293, attorney docket no. 25791 .3, fitod on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,013, attorney docket no. 25791.7.02, filed 
on 2/23^000, which claimed the benefit df the filing date of U.S. provistonal 

30 appOcatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appHcation 
serial no. 09/502,350. attorney docket no. 25791.8.02. fitod on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

35 the filing date of U.S. provistonal application no. 60/108^558. attomey docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18«000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, v»*ilch claimed the benefit of the filing date of 
U.S. provisionai application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appOcatton no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing (Jates of U.S. provisional application no. 
6^121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appBcation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2«4«000, which daimad the benefit of the filing date of U.S. provisional serial no. 
60rt21.e07. attorney docket no. 25791.16. filad oh 2^6/1999; (9) U.S. utility patent 
applicafton no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
whfch claimed the benefit of the filing date of U.S. proviskmal patent applicatkin 
serial no. 60/137.008, attorney docket na 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/550.122, attorney docket no. 25791.23.02. filed on 
4/28/2000. which claimed the benefit of the filing date of U.S. provistonal applkatton 
no. 60/131,106, atlomay docket no. 26791.23. filed on 4/26/1909; (11) U.S. 
provistonal applteatlon na 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applteatton no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appTication no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disctosures of whtoh are 
incorporated tierein by reference. 

The expar»ion cone 2535 is preferably coupled to the support member 
2525. The expansion cone 2535 is further preferably removably coupled to the 
expandable tubular member 2530. The expansion bone 2535 is preferably adapted 
to radially expand the expandabto tubular member 2530 when the expansion cone 
2535 is axially. displaced relative to the expmdabto tubular member 2530. The 
expansion cone 2535 is further preferably adapted to convey fluUto materials to 
and/or from the chamber 2540. 

In a prefened embodiment, the expanston cone 2535 is provided 
substantially as disctosed in one or more of the following: . (1) U.S. utility patent 
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applcation serial no. 09/454.139, attorney docket no. 25791.3.02, filed on ~-\ 
12/3/1999, which claimed the t)enefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998: (2) U.S. 
utility patent applicatk>n serial no. 09/51 0.913. attorney docket no. 25791 .7.02. filed 
5 on 2/23/2P(M), whteh danned the Iwnefit of the filing date of U.S. proviskmal ^ 
applicatk>n no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent s application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
ctelmed the t)enefit of the filing date of U.S. provisk>nal application no. 60/1 19.61 1 . 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 

10 attorney docket no. 25791.9.02. filed on 11/15/1999. whteh daimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9..filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, ^; 
filed on 2/18/2000; (6) U.S. utility patent applicatkm no. 09/523.460, attorney docket 
' no. 25791.1t.02, filed on 3/10/2000. which claimed tti» benefit of the filing date of . 

lis U.8. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
app»catron no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daiined ttw benefit of ttie hxing dates of U.S. provistonal applcatton no. 
60/121.841. attorney docket rw. 25791.12. filed on 2/26/1999 and U.S. pn>vi8k)nal ~> 
appUcalton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 

20 U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on. n 
2/24/2000. wMch claimed the benefit of the filb^ date of U.S. previstonal serial no. 
60/1 21 .907, attorney docket no. 25791 . 16, filed on 2/26/1 999; (9) U.S. utility patent ^ 
applicatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
whk:h claimed the benefit of the filing date of U.S. provisional patent application _^ 

25 serial no. 60/137,998. attorney docket no. 25791.17. filed oh 6/7/1999; (10) U.S. ' 
utility patent appllcatton no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional appllcatton 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
prDvisk>nal application no. 60/146,203. attorney docket no. 25791.25, filed on . ' ."^ 

30 7/29/1999; (12) U-S. provistonal application no. 60/143.039. attorney docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appllcatton serial no. ~! 
60/162.671. attonwy docket no. 25791.27. fijed on 11/1/1999; (14) U.S. provistonal 
appDcatton no. 60/159.039, attorney docket na 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 

35 filed on 10/12/1999; and (18) U.S. provisional patent , application no. 60/165,228. -i 
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attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of which are 
incorporated herein by reference. 

The chamber 2540 is defined by the interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a flukJic materials having a higher density than the fluidic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper secdon ^575 of the expandable tubular member 2530. The upper 
sealing member 2555 is preferably adapted to fluididy seal the interface between 
the radlally expanded upper secHon 2575 of the expandable tubular member 2530 
and the wettbore casing 2500. The upper seaHng member 2555 may be any 
number of conventional oommerdaliy available seaflng members. In a preferred 
embodiment, the upper sealing member 2555 Is vltoh rubber in order to optimally 
provide load carrying and pressure seaHng capacity. 

■n» lower sealing member 2560 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is prefarably adapted to fluidlcly seal the Interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the open hole wellbore section 2505. The lower sealing member 2560 may be 
any number of conventional commercially available sealing members, in a preferred 
einbodiment, the lower sealing member 2680 is viton rubber in order to optimally 
provide load canying and pressure sealing capacity. 

As Illustrated in FIG. 25a. the apparatiK 2520 is preferably positioned within 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in overlapping relation to the wellbore 
casing2S0O. 

As illustrated In FIG. 25b, a quantify of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 
of the expandable tubular member 2530 is Irijeclad into the chamber 2540. In a 
pr^sned embo(flment. the difference In hydrostatic pressure between the chamber 

2540 and the region 2585. due to the differences in fluid densities of these legions, 
causes the expandable tubular member 2530 to be radiaUy expanded by. and 
extruded off of. the expansion cone 2535. In a prsfsrred embodiment, during the 
exuusion pnxsess. the position of the support member 2525 is adjusted to ensure an 
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overtapping relation between the expandable tubular nrtember 2530 and the wellbore 
casing 2500. In a preferred enrtbodiment the quantity of the fluidic material 2580 
initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 

5 pressure pumping equipment is typicaiiy rK>t required, or the need for it is at least 
minimized. Rather, in an exemplary emtxxJIment, a column of the fluidic material 
2580 is maintained within the support n^ember ^5. 

In an attemative embodimerit, a compressible cement and/or epoxy is 
Irijected Into the annular space between the unexpanded portion of the tubular 

10 meniber 2530 and the wiellbore dasing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably pemnitted to at 
least partially cure prior to the initiation of the radDal expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2530. 

15 As illustrated in FIG. 25c, in a preferred embodiment, after the expandable 

tubular member 2530 has been completely extruded off of the exp^ion cone 2535. 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or fbnm wellbore 

20 casings, pipelines, and structural supports. 

Referring to FIGS. 26a to 26c, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Rg. 26a, a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean formation 2610. 

25 The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred emtxxliment, an apparatus 2620 is utilized to form a new 
section of wellbore casing within the open hole wellbore se^n 2605. More 

30 generally, the apparatus 2620 is preferably utilized to fonm or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2620 preferably includes a support member 2625, an 
mpandable tubular member 2630. an expansion cone 2635. a slip Joint 2840. an 
end plate 2545, a chamber 2650. one or more slip members 2655. one or more 
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seafing members 2670. one or more upper sealing members 2875, and orte or more 
lower sealing members 2680. 

The support member 2625 is preferably adapted to be coupled to a surface 
location. The support member 2825 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fluidic materials to and/or 
fiwn the (Camber 2640. The support member 2625 may, for example, be 
conventional commercially available slick wire, braided wire, ooiled tubing, or drUng 
stock material. 

The expandable tubulsr m^nber 2630 is renwvably cotq}led to the 
expansion cone 2635. In a prefened embodiment, the expandable tubular member 
2630 fiffther deludes one or mitxe upper and lower sealing memberis, 2675 and 
2680, on the outside surface of the expandable tubuiar menbw 2630 in order to 
optimally seal the interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbore section 2605. 

In a preferred embodiment, the expandable tubular member 2630 further 
includes a lower section 2685. an intemnediate section 2690. and an upper section 
2695. In a prefened embodiment, the waD tMcknesses of the lower and 
intemiediate sections. 2685 and 2690, are less than the wall thickness of the upper, 
section 2695 In order to optimally facilitate the radtal expansion of the expandable 
tubular member 2630, 

In a preferred embodiment, the lower secflon 2685 of the expandable tubular 
member 2630 houses the slip Joint 2640. the end plate 2645. the slips 2655. and the 
seding memlwrs 2670. In a preferred embodiment, the interior portion of the tomr 
section 2685 of the expandable tubular member 2630 below the expansion cone 
2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the Imner section 2685 of the eiqiandable tubular member 2630 further 
includes one or more of the anchoring devices described above with reference to 
FIGS, la to 25c. 

In a prefened embodiment, the expandable tubular member 2630 is further 
pfovWed substantially as disclosed in one or more of ttie fbikiwing: (1 ) U.S. utility 
patent application serial no. 09^454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which daimed ttie beneffl of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998: (2) U.S. 
utility patent applteation serial no. 09/510.913. attorney docket nd. 25791.7.02. filed 
on 2/23/2000. whKh claimed ttte benefit of ttie filing date of U.S. proviskxial 
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application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefil of the filing date of U.S. provisional application no. 60/119.611, 
attorney dodcet no. 25791.8; (4) U.S. utility patmit application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attwney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appllcatkjn no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. whfch dahned the benefH tif the filing date of 
U.S. provisional applicatkm no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
applicatton no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed tho benefit of the filing dates of U.S. provistonal application no. 
60/121,841, attorney docket nd 25791.12, filed on 2/26/1999 and U.S. provistonal 
appfication no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appltoatkm no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24«000. which claimed the benefit of the filing date of U.S. provlskmal serial no. 
80/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appHcatkm no. 09/588.946. attomey docket no; 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the fiHng data of U.S. provisional patent applteatton 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatkMi no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. .provisional appHcatton 
no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203,, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appUcation no. 60/159.039. attomey docket no. 25791.36. fitod on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisionai patent application no. 60/165,228, 
attomey docket no. 25791.39. filed on 11/12/1999, the disclosures of whteh are 
incorporated herein by refBrence. 

The expanston cone 2635 Is preferably coupled to ttie support member 2625 
and ttw slip Joint 2640. The expansicm cone 2635 is further prefsrabiy removably 
coupled to flie expandable tubular menttwr 2630. The expanskxi cone 2635 Is 
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preferably adapted to radially expand the expaitdable tubular member 2630 wtien 
the expartsion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 

In a pr^erred embodiment, the expansion cone 2635 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utflity patent 
application serial no. (»/454.139. attorney docket no. ^791.3.02, filed on 
12^1999, which claimed the benefit of the filing date of U.S. prcwisional patent 
application no. 60/111^3. attorney docket no. 25791.3, filed on 12^/1998; (2) U.S. 
utility patent applkatton serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which daimed the bteefit of the filing data of U.S. provisionai 
appiicatkm no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application seriaf no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the fiflng date of U.S. provisional appHcatfcm no. 60/108.558. attorney docket no. 
25791.9. fited on 11/16.1998; (5) U:S. provlskxial patent applteatkm no. 60/183.546. 
filed on 2/18/2000: (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utiity patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of ttie filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
applteation no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, fited on 
2/24/2000, which claimed tiie benefit of tiie filing date of U.S. provisionai serial no. 
60/121.907. attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 
applteation na 09/588,946, attomey docket no. 25791 :i 7.02, filed on June 7. 2000. 
which dedmed tiie ben^ of the fiOng date of U.S. provtetonal patent application 
sertal no. 60/137,998. attomey docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02. fited on 
4/26/2000. which daimed ttw benefit of ttie filing date of U.S. provisional applteation 
no. 60/131.106. attomey docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provistonal applteation no. 60/146.203. attomey docket.no. 25701.25. fited on 
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7/29/1999; (12) U.S. previsipnal application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
5 U.S. provistonal patent application no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appficatkm no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whteh are 
Incorporated tierein t>y reference. 

The slip Joint 2640 is coupled to the expanston cone 2635 and the end plate 
10 2645, The slip Joint 2640 is preferat>ly adapted to pennit the end plate 2645 to t)e 
, ttdallydisplaoed relative to the expanskm cone 2635. In thisnnanner.thesizeofthe 
ch«nt)er 26501s variat)le. The slip Joint 2640 nny l)e any number of conventional 
oommercially available slip Joints modified in accordance with the teachings of the 
present disclosure. 

15 The slip Joint 2840 preferab^ IndiMtos an upper member 2640a, a resilient 

member 2640b, and a tower member 2640a The upper member 2640a is coupled, 
to the expansion oone 2635 and the resBient member 2640b. The upper member 
2640a is inovably coupled tp the lower member 2640b. The upper member 2640a 
prrterabiy includes one or more fluM passages 2&40aa that pennit the passage of 

20 fliddic materials. The lower member 2640b is coupled to the end plate 2645 and the 
resilient member 2640b! The lower member 2640b is movably coupled to the uppeir 
member 2640a. The tower niember 2640b preferably includes one or more fluid 
passages 264dba that pemrdt the passage of fluMic materials. The resilient member 
2640c Is coupled between the upper and k>wer members. 2640a and 2640b. The 

25 resilient member 2640c is preferably adapted tp app^ an upward axial force to the 
endplate2645. 

The end plate 2645 is coupled to the sfip joint 2640. the slips 2655, and the 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
pdriton of the interior of the tower section 2685 of the expandable tubular ntember 
30 2630. The end plate 2645 is further adapted to define, bi combinafion with the 
expandable tubular member 2630. and ttie expanskm oqne 2635. the chsnnber 
2650. 

The chamber 2650 is defined by the interior portton of the lower section 2685 
of the mpandable tubular member 2630 bekiw the expmston cone 2635 and above 
35 the end plate 2645. In a preferred embodiment, the pressurizatlon of the chamber 
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2650 causes the expansion oohe 2635 to be axially displaced and thereby radially 
expand the expandable tubular member 2630. The chamber 2650 is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 
5 expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
prefeiably adapted to pemnit the end plate 2845 to be displaced in the upward axial 
tOntOym but prevent axial dteplacement of the end plate 2645 in the downward 
dbecdon. In this manner, (he diamber 2650 is pressurized by injecting fluidic 

10 materials into the diamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630. 
during the injection of pressurized fluidic materials into the chamber 2650. the 
pressurization of the chamber 2650 preferably axially displaces the expansion cone 
2635. In a preferred embodiment, when the sUp Joint 2640 is fully extended, the slip 

IS Joint 2640 then displaoes the end piate 2645 in the upward aoaaA direction. In a 
prefisned embodiment, when the spring foite of tiie elastic member 2640c of the sUp 
Joint 2640 is greater than the fluidic pressurizattbn fbrce within the chamber 2650, 
the end plate 2645 is dtepiaoed h the upward axial <fireclion. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 

20 members 2670 are further preferably sealingiy coupled to the interior walls of the 
expandable tubular member 2630. in this manner, tne chamber ^50 is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular membo- 2630. The upper 

25 seaOng member 2675 is prsliBrably adapted to fiuidicly seal the interface between 
the radially expanded upper sedkm 2&95 of the expandable tubular member 2630 
and the wellbore caising 2600. The upper sealing member 2675 may be any 
number of conventional commerdaiiy available sealing membere. in a preferred 
embodiment, the upper sealing member 2675 is viton nibber in order to optimally 

30 provide load carrying arid piBssure sealing capactty. 

The lower sealing member 2680 is prefisrabiy coupled to the outside surtoce 
of the upper section 2695 of the expandable tubular member 2830. The lower 
seeing member 2680 is pn^erably adapted to fluidldy seal the interface between 
the radially expanded i^per section 2695 of the expandable tubular member 2630 

35 and the open hole wellbore sectton 2605. The tower sealing member 2680 may be 
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any number of conventional oommerdally available sealing members, in a preferred 
embodiment the lower sealing member 2680 is viton rubber in order to optimally 
provide k)ad carrying and pressure seaHr^ capac^^ 

As illustrated in FIG. 26a. the apparati^ 2620 is preferably positioned within 
the weitbore casing 2600 and the open hole wellbore section 2605 with the 
expandable tubular member 2630 positioned In overlapping relation to the wellbora 
casing 2600. In a preferred embodiment the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and methods described^above with reference to FIGS. 
1ato25c. 

As fliustratad in RG. 26b. the radted expansion of the expandable tubular 
member 2630 Is then initiated by: (1) applying an upward axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic material into the chamber 2650^ 

4n a preferred embodiment, the expandable tubular member 2630 is radicdiy 
expanded by applying an upwanJ axial force to the expansion cone 2635. In a 
preferred embodimmt once the slip |oint 2640 is fully extended, the end piato 2645 
is then axially displaced in the upward direction. In this manner, the end ptete 2645 
follows the expansion cone 2635. In a preferred embodiment the chamber 2650 is 
pressurized when the frictional forces exceed a predetermined value. In this 
manner, the axial displacement of the expansion cone 2635 is provided by applying 
an axial force that is selectively supplemented by prwsurizing the chamber 2650. 

in an alternative embodiment a compressible cement and/or epoxy Is 
injected into ttie annular space between the unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extnision 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to \he initiation of ttie radial expand process. In this 
manner, an annutar structural support and fiuidic seal is provided around the tubular 
member2630. 

As illustrated b) FIG. 26c, In a prefenred enibodiment after the expandabte 
tubular member 2830 has been completely extruded off of tto expansion cone 2635. 
a new section of wellbore casing Is formed ttiat preferably indiKJes the radially 
expmded tubular. menrd)er 2630 and an outer annular layer of a fluidic sealing 
materiaL More generally, the apparatus 2620 is used to repair or form wellbore 
casings, pipelines, and structural supports. 
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Referring initially to FIG. 27, a preferred method 2700 of coupling an 
e)q>andat)le tubular memt>er to a preexisting structure includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axially 
displacing an expansion cone; and (2) radially expanding the exparxiable tubular by 
5 applying direct radial pressure. 

In a preferred embodiment, as illustrated In FIG. 28. in step 2705, an 
expandable tubular member 2805 is coupled to a preexisting welibore casing 2810 
poaltloned within a subterranean fomrtation 2815. In a preferred embodiment, the 
welibore casbtg 2810 further includes an outer annular layer 2820 of a fluidic sealing 

10 materlai such as. for example, dement. The expandabte tubular member 2805 may 
be coupled to the preexist wellbortt casing 2810 using any number of 
conventiaiial oomrnerdally avallatte methods for coupling an expandabte tubular 
member to a preexisting structure such as, for axample, pulling an expansion oone 
through a tubutar member, or pushing an expansion oone through a tubular member 

15 using a (MBSsurizsd fluMIc rhatorial. In a preferred embodiment, the eMpandabto 
tubular member 2a(» Is couptod to the preexisting structure 28t0 using one or more 
of the apparatus and methods disclosed the folkMving: (1) U.S. utility patent 
application serial no. 09M54.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the flUng date of U.S. provisional patent 

20 application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attomey dodcet no. 25791.7.02, filed 
on. 2/23/2000, which claimed the benefit of the fliihg date of U.S. provisional 
appBcation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey dodiet no. 25791.8.02. filed on 2/10/2000. which 

25 claimed the benefit of the filing date of U.S. provisional application no. 60/1 1 9,61 1 . 
attomey docket no. 25791.8: (4) U.S. utility patent appUcation serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
. the fnng date of U.S. provisional applteatk}n no. 60/108,558, attomey docket no. 
2S79t.9, fited on 1 1/16.1998; (5) U.S. provistonal patent applkatkm ho. 60/183.546, 

30 filed on 2/18/2000; (6) U.S. utiMy patent appiteation no. 09/523.460, attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the beneftt of the filing date of 
U.S. provistonal appHcatton no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
appncatkm no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh dabned the benefit of the filing dales of U.S. praviskNWI applkatkm no. 

35 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 

105 



application no. 6(V1 54.047. attorney docket no. 25791.29. filed on 9/ie/1999: (8) 
U.S. uMlity application no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24^000, which dalmed the tienefit of the filing date of U.S. proviskmal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
which dainied the benefit of the filing date of U.S. provistonal patent appllcatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4^6/2000. which claimed the t}eneflt of the filing date of U.S. provistonal applicQtton 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
prafvi8k>nal appHcation no. 60^146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskMial appHcation no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S; provisk>nal patent appHcation serial no. 
60/162.671. attorney docket na 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appOcatkm no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) \J:$. provistonal patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/1^1999. the disctosuiee of which are 
incorporated herein by reference, in a preftined embodinient. the amount of radial 
. expanstonprovUed In step 105 ranges firom about 5% to 20%. 

In a preferred embodiment, as iUustnated in FIG. 29. In step 2710, at least a 
portkMi of the expandable tubular member 2805 is further radiaUy expanded by using 
a radial expansion tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expansion tool 2905 may be any number of 
conventktnal radial expanston tools suitable for applying diract radial pressure to a 
tubular member. In a preferred embodiment, the radial expanskm tool 2905 is 
provMed substantially as disclosed on one or more of the fbUowIng U.S. Patents: 
5,014,779 and 5.083.608. the disckwures of which are inqorporated herein by 
refBrenoe. In a prefsned embodiment, the annount of radial expansion of the 
expandable tubular member 2805 provkied in step 2710 ranges up to about 5%. In 
a preferred embodiment, the radial contact pressures generated by the radial 
expanston tool 2905 In step 2710 range firom about 5,000 to 140,000 psi. ht order to 
opHmaily piasticaily deform the expandable tubular member 205 to the fbiat desired 
geometry. 
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In a preferred embodirhent, the radial expansion provided In step 2705 is 
nnnited to the portion of the expandat>ie tubular member 2805 that overtaps with the 
preexisting wellbore casing 2810. In this nrtanner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 

5 2805 that overtaps with the preexisting welibore casing 281 0 are optimaBy provided. 

In an alternative embodimmt the radial expansion in step 2705 radlaiiy 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the ir^ide diameter of the pre-existing wellbore casing 2810. 
In this manner, a mono-diameter wellbore casing is optimally provided. 

10 Thus, the method 2700 provides a 2-stBp radial expansion process that 

utilizes: (1 ) a relatively quick method of ra(flal expansion for the majority of the redial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several altemative embodiments, the method 2700 is used to fomn or 
repair wellblore casfrigs» (ripelines, or structural supports. 

15 The method 2700 further provides an apparatus and method for coupling an 

expandable tubular member to a preexisting structure. The expandable tubular is 
initially coupled to the preexisttng structure by axiaUy displacing an expan^ton cone 
within the. expandable tubular member. The expandable tubular member is then 
fiirttier radially expanded by applying a radial force to the expandable tubular. The 

20 apparatus and nr)ethod have wide application to the formation dnd repair of wellbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efficient and reliable method for fining and repairing wellbore casings, pipelines, 
and structural supports; In a prefenred implementation, the Initial radial expansion of 
ttie expandable tubular member by axialiy displacing the expansion cone provide 

25 from about 5% to 25% of radial expansion, and the subsequent appHcation of direct 
radial pressure to the expandable tubular member provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular member, is optimally achieved, in a time efficient and 
reliable manner. This mettiod and apparatus is partioularty useful in optimally 

30 creating profiles and seal geometries for liner tops and for connections between 
Jointed tubulare. 

A mettiod of coupling an expandable tubular member to a preexisting 
structure has t)een described Oiat includes posittoning ttie tubular member and an 
expansion cone wittiln the pree)dsting structure, anchoring ttie tubular nnember to 
35 the preexisting structure, axialiy displacing the expansion cone relative to the tubular 
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men^r by pulling the e}g>anslon cone through the tubular member, and lubricating 
the interface between the expansion cone and the ti^lar member. In a preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 
member includes: injedlng a lubricating fluid into the trailing edge of the interface 

5 t>etween the expansion cone and the tubular member In a prefenBd emtKxliment, 
the lubricating fluid has a viscosity ranging firom about 1 to 10,000 oentipolse. In a 
preferred emtxxiiment, the injecting includes: injecting lubricating fluid into a tapered 
end of the expansion cone. In a prefened entbodiment, the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first ta{>ered end 

10. of the expansion cone. In a preferred embodinrwnt, the injecting includes: irijecUng 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the Irijecting imiudes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a preferred embodiment, the injecting 
Includes: injecting lubricating fluid into an interior of the expansion cone, in a 

15 preferred embodiment* the ir^eding Includes: ir^ecting lubricating fluid through an 
outer surface of the exparmion cone. ' In a preferred ennbodiment, the injecting 
includes: IrijjBCling the lul>ricating fluid Into a plurality of (fiscreto locations along the 
trailing edge portion. In a preferrsd embodirnent, the lubricating fluid includes 
driiyr^ mud. In a preferred endxxHment the lubricating ftoid further includes: 

20 TorqTrim ill. EP Mudlib, and DrillN-Slid. \t\ a prefenred embodiment, the lubricating 
fluid includes TorqTrim III, EP MudUb. and Prill-N-Slid. In a preferred enrtxxltment, 
the interfece between the expansion cone and the tubular member indudes: coating 
the interior surface of 4he tubular member with a lubricant. In a prefenred 
embodiment, lubricating the interface between the expansion cone and the tubular 

25 member indudes: coating the interior surface of the tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to the Interior surface of 
the tubular memt>er. In a preferred embodiment, the lubricant comprises a metellic 
soap. In a preferred embodiment, the lut>ricant Is selected finom the group cor)sisting 
of C-Lube-10, &PHOS-68-M, and C-PHOS-58-R. In a preferred embodiment, the 

30 lubricant provides a sliding friction ooefficimt of less than about 0.20. In a preferred 
embodiment, the lubricant is chemically bonded to the interior surfaces of the tubular 
members. In a prefened embodiment, the lubricant is mechanically bonded to the 
interior surfamKS erf the tijl>ularnrienil>ers. In a pr^rred emtKXiiment. the lutxicant is 
adhesively borKied to the interior surteoe of the tubular members. In a preferred 
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embodiment the lubricant indudes epoxy, molybdenum disuffide, graphite, 
aluminum, copper, alumieilicate and polyethyienepolyamine. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion oone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cane relative to the tubular member 
by pulling the expansion oone through the tubular member The tubular member 
preferably includes: an annular member. Including: a wall tMcicness that varies less 
than ^ut 8 %, a hoop yield strength that varies less than about 10 %, 
imperfecUons of less than about 8 % of the wall thickness, no faOure for radial 
expansions of up to about 30 %, and no rtecktng of the watte of the annular member 
for radial expansions of up to about 25%. 

A method of coupling a tubidar member to a preexisting structure has abo 
been described that includes injecting a lubricatirig fluid Into the preexisting 
structure, positioning the tubular member and an expansion cone within the 
preexisting structure, anchoring the tubular member to the preexisting stnicture, and 
axially dteplacing the expansion cone relative to the tubular member by pulling the 
expmsion cone through the tubular member. In a prefsned embodiment, the 
lubricating fluid Includes: BARO-LUB GOLD^EAL"^ brand drilling mud lubricant 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting stmcture, and 
axiaBy displacing the expansion cone relative to the e)9andable tubular member by 
pulling the exparision cone through the expandable tubular member. In a prefened 
embodiment, the expandable tubular merTit>6r fridudes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular' 
mmiber to the second tubular member. In a prsfenned embodiment, the threaded 
connection includes: one or more sealing members for sealing the Interface between 
the first and second tubular members. In a praferiBd embodiment, the threaded 
connection comprises a pin and box threaded connection. In a preferred 
embodiment, the sealing members are positioned adjacent to an end portion of the 
threaded connection. In a preferred enfibodinnent. one of the sealirig members is 
positioried adjacent to an end portion of the threaded connection; and wherein 
another one of the sealing miembers te not positioned adjacent to an end portim of 
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the threaded connection. In a prefenBd embodiment, a plurality of the seating 
members are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular memb^ to a preexisting 
structure has also been described that trtdudes positioning the expandable tutnilar 

5 member and an exparision cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axialty displacing the expansion done relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member, in a prefened 
embodiment, the expandable tubular member includes a pturality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant coupling the 
threaded portions of the tubular members, and curing the sealant In a preferred 
embodiment the sealant is selected from the group consisting of epoxles, 
thermosetting sealing compounds, curable sealing compounds, arnJ sealing 

15 compounds having polymerizable materials. In a pruned embodiment the method 
further includes: Initiaiiy curing the sealant prior to radially expanding the tubular 
members, arKl Anally curing the sealant after radially expanding the tubular 
members. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without feHure. In a prefened embodiment the sealant is 

20 resistant to convehtional weilbore fhiidic materials. In a prefened embodiment the 
material propefties of the sealant are substantially stable for temperatures raitglng 
from at>out 0 to 450 ^. in a preferred embodiment, the method further includes: 
applying a primer to the threaded portions of the tubular memt>ers prior to coating 
the threaded portions of the tubular members with the sealant, in a preferred 

25 embodime(;it the primer includes a curing catalyst In a preferred embodin^nt the 
primer is applied to the threaded portion of one of the tubular members arid the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a preferred embodiment the prinner hfidudes a curing catalyst 

A method of coupfing a tubular member to a preexisting structure has also 

30 been descra)ed that indudm positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular niember to the preexisting 
. structure, and axially dtepladng the expansion cone relative to the tubular membier 
by pulling the expansion cone through the expandatrie tubular member. In a 
preferred embodtonent the tubular member Includes: a pair of rings for engaging the 
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preexisting stnKlure, and a sealing eienient positioned t)etween the rings for sealing 
the interface between the tubular mennber and the preexisting structure. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 

5 expansion oone within the preexisting stnicture, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandabte tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes one or more stots. In a preferred embodiment the slots are provided at a 

10 preexpanded portion of the tubular member. In a preferred embodiment, the slots 
are provided at a non-preexpanded portion of the tubiter mentf>er. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the expendable tubular merrd>er and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 

15 member to the preexisting structure, and axially disf^dng the expar^ton cone 
relative' to the expandable tubular member by. pulling the expansion oone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
btdudes: a first preexpanded portion^ an intermediate portion coupled to the first 
preexpar^led portion including a seabig element, and a second preexpanded 

20 portion coupled to the intermediate portion. 

A method of coupling a tubular member to a preexisting structure has also 
been descnl)ed that includes positioning ttie expandable tubular nrtember and an 
expansion cone within the preexisting stmcture, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 

25 relative to the expaindable tubular member by pulling the expansion oone through 
the expandable fiibular member by applying an axial force to the e)q>ansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a preferred embodiment, the increased axial force is 
provided on a periodic basis, in a pr^erred embodiment, the increased anal force 

30 . is provided on a random basis. In a preferred enrdtKxiiment, the ratio of the 
incressed axial force to the substantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular meniU)er to a preexisting structure has also 
been described that includes positioning the tobular member and an expanskxi cone 
35 within the preexisting structure, anchoring the' tubular member to the preexisting 
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structure, and axially displacing the iaxpanslon cone relative to the expandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member, in a preferred embodiment, pushing the expansion cone includes: 
injecting a pressurized fluidlc material into contact with the expansion cone. 

5 A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the tubular member and an expansion cone 
within the preexisting stmcture, anchoring the tubular member to the preexisting 
structure, axially di^laclng the expanston cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and injecting a 

10 curable, fluidic sealing material between the tidnilar member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting stoicture has also 
been described that includes positioning the tubular mender and an expansion cone 
withbi the preexisting structure, anchoring the tubular member to the preexisting 

15 structure by increasing the size of the expansion cone, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupHrig a tul)ular. member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 

20 wHhin the preexisting structure, anchoring the tubular membor to the preexisting 
* structure by heating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling an expandable tubular nr)emt)er to a preexisting 

25 structure hais also been d^cribed that includes positioning the e)q)andabl6 tubular 
.nrtember, an expansion cone, and an anchoring device witNn the preexisting 
structure, positionir>g the anchoring device above the expansion cone, anchoring the 
expandable tubular member to the preexisting structure using the anchoring device, 
and axially displacing the expansion cone. 

30 . A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes positioning the tubular member and 
an expansion oone within the preexteting structure, explosively anchoring the tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the tubular member. 
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A method of coupling an expandable tubular to a preexisting structure has 
also been described that includes fixing the position of an expansion cone witWn the 
preexisting structure^ driving the expandable tubular nriemt)er onto the expansion 
cone in a first direction, and axialty dispiadr^ the expansion cone in a second 
direction relative to the expandable tubular member. In a preferred embodiment, the 
first and second dlrec^ns are different 

A nriethod of coupling an expandable tubular member to a preexfeting 
structure has also been described that includes placing the expandable tubular, an 
expansion cone, and a resffient anchor within the preexisting stmcture, releasing the 
redlient anchor, and axially displacing the expansion cone within the expandable 
tubular member. 

A method of coupling an expandable tubular number to a preexisting 
structure has also been described that includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting structure, anchoring 
the expandable tubular member to the preexisting structure by: pivoting one or more 
mgagement elements, and axially displacing, the expansion cone. In a prefened 
embodiment, pivoting the engagement elements includes: actuating the 
engagement elements. In a preferred embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluidic material onto the engagement 
elements, in a preferred emtxxliment, phfoting the engagement elements includes: 
dteplacing the expandable tubular member. 

A method of coupling an expandable tutKJiar member to a preexisting 
structure has also been described that includes placing the expandable tubular 
memt)er and an exparision cone into the preexteting structure, placing a quantity of 
a fiUdic material onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting structure, and axially displacing the expansion 
cone. In a preferred embodintent, the fluidic nriaterial comprises a barite plug. In a 
preferred embodiment, the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular nnember to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member and an mpansion cone. into the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure by injecting a quantity <a a 
hardenable fluicBc material into the preexisting strudure, at least partially curing the 
hardenabie fluidic sealing material, and 
axially displacing the expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
structure also been described that includes placing the expandable tubiilar 
member and an expansion cone within the preexisting stnictiHe, and applying an 
axial force to the expandable tubular member in a downward direction. 

5 A method of coupling an expandable tubular member to a preexisting 

stnictune has also t>een described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, injecting a quantity 
of a first fiuidic material having a first density into the region of the preexisting 
stnjcture outside of the expandable tubular member, and mjecting a quantity of a 

10 second fiuidic material tiaving a second density Into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment, the second 
density is greater ttan the first density. 

A method , of coupling an expandable tubular member to a preexisting 
stmcture has also been described that indiKles placing the expandable tubular 

15 member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting stmcture, applying an axial force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a (^existing 

20 stmcture has also been , described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular mennber. 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 

25 device adaf>ted to couple the expandable tubular member to the preexisting 
structure, and an expansion cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more grooves 
formed in the outer surface of the tapered first end, and one or more axial flow 

30 passages fluididy coupled to the grooves. In a preferred embodiment, the grooves 
include circumferential grooves. In a preferred embodiment, the grooves Iridude 
spiral grooves. In a prefenred embodiment, the grooves are ooncentretad around 
the axial midpoint of the tapered portion of the housing. In a pr^erred embodiment, 
the axial flow passages include axial grooves. In a prefened embodiment, the axial 

35 grooves are spaced apart by at least about 3 inches in the cfrcumferential direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the body to the grooves. In a preferred embodiment, the axial grooves extend from 
the second end of the body to the grooves. In a preferred embodiment, the axted 
grooves extend from the tapered first end of the body to the second end of the body. 
In a preferred embodiment, the axial flow passages are positioned within the 
housing of the expansion cone. In a preferred embodiment, the a)dal flow passages 
extend from the tapered first end of the body to the grooves. In a prefened 
embodiment, the axial flow passages extend from the tapered first end of the body 
to tile second end of the body. In a preferred embodiment, the axial flow passages 
extend from the ^cond end of the body to ttie grooves. In a preferred embodiment, 
one or more of the flow passages include inserts having restricted flow passages. In 
a preferred embodinient, one or rnore of the axial fk^ Ina 
prefmed embodiment, the cross sectional area of the grooves is greats than the 
cross sectional area of the axial flow passages. In a preferred embodiment, the 
cross-sectlonal area of Ihe grooves ranges from about^2^^ Ina 
prefened embodiment, ttie cross-sectional arba cf the axial flow passages rangw 
from about 2X10^ in' to 5X1G^ in^ In a preferred embodiment, the angle of attack 
of the first tapered end of the body ranges from about 10 to 30 degrejss. In a 
preferred embodiment, the grooves are concentrated in a trailing edge portkm of the 
tapered first end. In a preferred embodiment, the angle of indinatkm of the axial 
flow passages relative to the longitudinal axis of the expanston cone is greater than 
the angle of attack of the first 4apered end. In a prefened embodiment, the grooves 
include: a flow channel having a first radius of curvature, a first shoukter p(^itk>ned 
on one sWe of the flow channel having a second radius of cun/ature. and a second 
shoukter positk>ned on the other sMe of the flow channel having a third radius of 
curvature. In a preferred embodiment, the first, second and third radii of curvature 
are substanttelly equal. In a prefenred embodiment, the axial flow passages include: 
a flow channel having a first radius of curvature, a first shoulder posittoned on one 
skte of the flow channel having a second radius of curvature, and a second shoukJer 
posittoned on the other sMe of the flow channel having a third radius of curvature. 
In a preferred embodiment, the first, second and third radD of cun/ature are 
substantially equal, in a preferred embodiment, the second radius of curvature is 
greater than the tNrd radius of curvature. 

An apparatus for coupling an expandabte tubular member to a preexisting 
structure has also been described that includes an expandable bibuter member, an 
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anchc^ng device adapted to couple the expandable tubular memb^ to the 
pfBexisting staicture, and an expansion cone movaMy coupled to the expandable 
tubular nDember and adapted to radiaVy expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

10 An^ apparatus for coupling an expandable tubular member to a prsi»xi8ting 

structure has also been described that Includes an mpandaUe tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular nrianriber and adapted to radially expand the e)^ In 

15 a preferred embodiment, the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the flret 
tubular nnember to the second tubular member. In a preferred embodiment, the 
threaded connection includes: one or more sealing membere for sealing the 
interface between the first and second tubular members, in a preferred 

20 embodiment, the threaded connediori comprises a pin and box threaded 
connection. In a preferred embodiment* the sealing members are positioned 
adjacent to an end portion of the threaded connectk>n. In a preferred erribodiment, 
one of the sealing members is positioned adjacent to an end portton of the threaded 
connection, and another one of the sealing members is not positk>ned adjacent to 

25 an end portion of the threaded connection. In a preferred embodiment, the plurality 
of the sealing membere are positioned ^jacent to an end portion of the threaded 
connectkxi. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudee an expandable tubular member, an 
3d anchoring device adapted to couple the expandable tubular member to the 
preexisting stmcture, and an expanston cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefenred embodiment, the expandable tubular member Includes: a layer of a 
lubricant coupled to the Interior surfece of the tubular member. In a preferred 
35 embodlnnent, the lubricant comprises a nwtallio soap. In a prefenred embodiment 
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the lubricant is selected from the group consisting of C4.ube-10. OPHOS-58-M, and 
C-PHOS-58-R. In a preferred emtHXfiment, the lubricant provides a sliding friction 
ooeffictent of less than about 0.20. In a preferred embodiment, the lubricant Is 
chemically bonded to the interior surface of the expandable tubular nriember. In a 
5 preferred embodiment, the lubricant Is mechanically bonded to the interior surface of 
the expandable tubular member. In a preferred embodiment the lubricant is 
adhesiveiy bonded to the interior surface of the expandable tubular member. In a 
prefenad embodiment, the lubricant Includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumlsilicate and polyethylenepolyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that Includes an expandable tubular member, an 
anchoring device adapted to pouple the expar^lable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
ttd>ularrnember and adapted to radially expand the expand In 

15 a preferred embodinient, the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant wittiin the threaded portions of the tubular members. In a preferred 
embodiment, the sealant is selected ftnom the group consisting of epoxies* 
thennosetling sealing compounds, curable sealing compounds, and sealing 

20 compounds having polymerizable materials. In a prefemed embodiment, the sealant 
includes an Initial cure cyde and a final cure cyde. in a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional wetlbcm fluidic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 

25 for temperatures ranging from about 0 to 450 ^F. In a prefened embodiment, the 
threaded portions of the tubular members Indude a primer for Improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular menriber to a preexisting 
structure has also been descrB)ed that indudes an expandable tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular rnember. In 
a preferred embodiment, the expandable tubular member Indudes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 



117 



rings for sealing the interface between the tubular member and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that inchides an expandable tubular member, an 
5 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes one or more 
slots. In a prafierredembodinrient the slots are provided at a preexpan^ 

10 the expandable tubular member. In a preferred embodiment the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an expandat>ie tubular member to a preei)dsting 
structure has also been described that includes an mpandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 

15 • preexisting structure* and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expaiHl the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a firet 
preexpanded portion, an intemnediate portion coupled to the first, preexpanded 
portion including a seaBng element, and a second preexpanded portion coupled to 

20 itie intermediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandabte tubular member to the 
preexisting structure, an expanston cone movably coupled to the expandable tubular 

25 member and adapted to radially expand the expandat>le tubular member, and a 
vaiveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that IridudM a first support member, a second 
support rnernber cou|4ed to the first support member, an expansion cone coupled to 

30 the firet support member, an expandable ttittnilar member coupled to the expansion 
cone, and an anchoring device coupled to the second support mend>er adapted to 
couple the expandable tubular mmiber to the preexisting structure. In a preferred 
embodtmerrt, the anchoring device is posittoned above the expansion cone. In a 
preferred embodiment, the outeide diameter of the expansion cone is greater than 

35 the inside diameter of the expandable tubular member. In a preferred emttodiment, 
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the outskSe diameter of the expansion cone is approxiniately equal to the outside 
diameter of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that Includes a first support member, a second 
5 support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting stmdure. 

An apparatus for coupHng an expandable tubular member to a preexisting 
10 structure has aiso been de8crtt>ed that includes a support member, an expandable 
expansion cone coupled to the support member, artd an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
15 expansion cone coupled to the support memb^, and an expandat>le tubular 
member coupled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular member Includes one or more anchoring devices. In a 
prefennMJ embodiment, the expandable tubular member include$ a slotted end 
portion. 

20 An apparatus for coupling an expandable tubular to a preexisting structure 

has also been described that includes a support member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone including one or more shape memory metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory nietel 

25 inserts. 

An apparatus for coupling an expandable tubular n^ember to a preexisting 
stmcture has also been described that includes a support member, 
an expansion oone.coupled to the support member, an expandable tutHilar member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
30 expandable tubular member. In a preferred embodiment, the resilient anchor 
includes a resilient scroil. In a preferred embodirnent, the resilient anchor includes 
one or more resilient arms. In a preferred embodiment the resilient anchor 
indudi^: one or more resilient radially oriented elemente. In a preferred 
embodinwnt, the resilient anchor Is adapted to rriate with the expansion c^ 
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expansion cone into the tubular member. In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular merTd>er by up to about 5%. In a preferred embodiment applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the preexisting structure Includes a wellbore 
casing. In a prefen^ embodiment the preexisthg structure includes a pipeline. In 
a prefenred embodiment, the preexisting structure includes a structural support 

Although tNs detailed description has shown and described Illustrative 
embodiments of the irivention, this description contemplates a wide range of 
modifications, changes, and substitutidhs. In some instances, one may employ 
some features of the present invention without a corresponding use of the other 
featiros. Accordingly, it \s appn>priate that reader^ should construe the appended 
claims broadly, and in a manner consistent with the scope of the invention. 
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an end plate coupled to the slip joint, a fluid chamber coupled to the fluid passage, 
the fluid chamber defined by the interior portion of the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 
de8crit>ed that includes pc^oning the tubular member and an expansion cone 
within the preexisting stru(4ufe..axially displadng the expansion cone, renx>ving the 
expansion cone, and applying direo) radial pressure to the first tubulai^ member. In a 
prsfenned embodiment, axially displacing the expansion cone Includes prrasurlzing 
at least a portion of the interior of the tubular member In a prBferred-embodiment, 
axially displadng the expansion cone indudes: injecting a Ihiidic material into the 
tubular member. In a prefen^d embodirrient, axially displadr^ the expar^iov) a>m 
indudes: applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displadng the expansion cone indudes: displadng . the 
expansion cone Into the tubular member. In a preferred embodiment, axially 
dbpladng the expansion cone indudes: dtepladng the expansiori cone out of the 
tubular member, in a pietered embodiment, axially displadng the expanston cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
ernbodlment, applying direct radial pressure to the first tubular member radlaily 
expands the tubular member by up to atx>ut 5%. In a prefened embodiment, 
applying direct radial pressure to the tubular member indudes applying a radial 
force at discrete locations. In a prefierred embodiment, the preexisting structure 
indudes a wellbore casing. In a preferred embodiment, the preexisting structure 
indudes a pipeline. In a preferred embodiment, the preexisting structure indudes a 
structural support. 

An apparatus also has been described that indudes a tubular member 
coupled to a preexisting structure. The tubular member is coupled to the preexisting 
strudure by the process of: positioning the tubular member and an expansion cone 
vyithin the preexisting structure, axially displadng the expansion cone, rsrrxyving the 
expansion cone, and applying direct radial pressure lb the tubular member. In a 
preferred enrrixidiment, axially displadng the expansion cone indudes: pressurizhng 
at least a portion of the interior of the tubular mmriber. In a preferred enrtbodiment, 
axially displadng the expansion cone Indudes: injecting a fluidlc material into the 
tubular member. In a preferred embodiment, axially displadng the expansion cone 
Indudes: applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displadng the expansion cone indudes: displadng the 
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9. The system of daim 1 , wherein the means for injecting indudes: 

means for injeding the lubricating fluid into a plurality of dismte locations 
along the trallir^ edge portion. 

1 0. The system of daim 1 , wherein the lubricating fluid comprises: 
drilling mud. 

11. The system of daim 1 , wherein the lidt>ricating flukl further indudes: 
TorqTrimlll; 

EPMudiib:and 
DriBN-Sild. 

12. The system of daim 1 , wherein the lubricating fluid comprises: 
TorqTrimlll; 

EPMudlib;and 
DriilN-Slid. 
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CLAIMS 

1. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
5 preexisting structure; 

means for anchoring the tubular memt>er to the preexisfing structure; 
means for axially displacing the expansion cone relative to the tubuiar 
rriember by pulling the exparwlon cone through the tubiitar member, and 

means for injecting a lidt>ricating fluid into the trailing edge of the interface 
10 between the expansion cone and the tubular ifnember. 

2. The system of daim 1, wherein the lubricating fluid has a viscosity ranging 
from 1 to 1 0,000 centipoise. 

15 3. The system of claim 1, wherein the injecting Includes: 

Injecting lubricating fluid Into a tapered end of the expanston cone. 

4. The system of daim 1 , wherein the means for injecting includes: 

means for injecting lubricating fluid into the area around the axial midpoint of 
20 a first tapered end of the e}q>ansion cone. 

5. The system of claim 1 , wherein the means for injectmg indudes: 

means for injecting lubricating fluid into a second end of the expansion cone. 

25 6. The system of claim 1 , wherein the means for injecting indudes: 

means for injecting lubricating fluid Into a tapered first end and a second end 
of the expansion cone. 

7. The system of dabm 1 , wherein the rmahs for injecting indudes: 

30 means for irijecting lubricating fluid into an interior of the expansion cone. 

8. The system of daim 1 . wherein the means for ejecting indudes: 

means for Injecting lubricating fliiid through an outer surfeoe of the 
expansion cone. 

35 
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9. The mettKx) of claim 2, wherein the Injecting includes: 

injecting lutKicating fluid through an outer surface of the expansion cone. 

5 10. The method of claim 2, wherein the injecting indudes: 

injecting the lubricating fluid into a plurality of discrete locations along the 
I edge portion. 



1 1 . The method of daim 2» wherebi the 'l£ii>ricaGng fitdd comprises: 
10 drilling mud. 

12. The method of daim 2, wherein the lubricating fluid further includes: 
TorqTrimlll; 

EPMudlib:and 
15 . Dn1IN-Slid. 

1 3. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrimlll; 

EPMudllb;and 
20 DriilN-Siid. 

14. The method of daim 1, wherein lubricating the internee between the 
expansion cone and the tubular member indudte: 

coating the interior surface of the tubular member with a lubricant 

25 

15. The method of daim 1, wherein lubricating the interface between the 
expansion oone and^the tubular member includes: 

coating the interior surfiaoe of the tubular member with a first part of a 
lubricant; and 

30 applying a second part of the lubricant to the Interior surbce of the tubular 

member. 

16. The method of daim 14, wherein the liAricant comprises a metallic soap. 
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1. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone vvithin the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; 

axially displacing the expansion cone relative to the tubular member by 
pulling the expafision cone through the tubular memben and 

lubricatir^ the hfiterfaoe between the expanston cone and the tubular 
member. 

2. The m^od of daim 1. wherein lubricating the interfece between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interfeice between the 
expansion cone and the tubular member 

3. The method of daim 2» wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 oentipoise. 

4. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the ir^edlng indudes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
tapered end of the expansion cone. 

6. The method of daim 2, wherein the injecting indudes: 
injecting lubricating fluid into a seoond end of the expansion cone. 

7. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

8. The method of daim 2, wherein tiie irifedlng includes: 
injecting lubricating fluid into an Interior of the expansion cone. 
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24. A method of coupling a tubular member to a preexisting structure, 
comprising: 

irtjecUng a lubricating fluid into the preexisting structure; ^ 
positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; and 
axialiy displacing the expansion cone relative to the tubular member by ^ 
pulling the expansion cone through the tubular member. 

10 25. The method of dalm 24, wherein the lubricating fluid comprises: 
BAR04.UB GOIJ>-SEAL'«« brand dniling mud lubricant 

26. A method of oouplfrtg an expandable tubular member to a preexisting 
structure, comprising: ^ 
15 positioning the expandable tubular member and an expansion cone within . 

the preexisthg stnicture; 

andioring the expandable tubular member to the preexisting structure; and 
axialiy displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion oone through the expandable tubular member; 
20 wherein the expandable tubjudar member includes: ^ 

a first taibular member, 

a second tubular memben and ^ 
a threaded connection for coupling the first tubular member to the second 

tukuilar member, the threaded connection including: ^ 
25 one or more sealing memi)ers for sealing the interface between the first and 

second tubular members. 

27.. The method of dalm 26, wherein the threaded connection comprises a pin 
and box threaded connection. 
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28. The m^od of dalm 26, wherein^ the sealing nnenrtbers are positioned 
adjacent to an end portion of tiie threaded connecUqn. 



29. The method of dairn 26, wherein one of the sealing members is positioned 
35 adjacent to an end portion of the threaded oonnecBqn; and wherein another one of 
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17. The method of daim 14, wherein the lubricant Is selected from the group 
consisting of C-Lul)e-10, C-PH0S-5B-M, and OPH0S-S8-R. 

18. The method of dalm 14, wherein the lut)rjcant provides a sliding friction 
coefficient of less than sboiA 0.20. 

19. The method of dalm 14, wherein the lubricant Is chemically bonded to the 
interior surfaces of the tubular members. 

20. The method of dalm 14. wherein the lubricant is mechanicaily bonded to the 
interior surfaces of the tubular rr^bers. 

21. The method of dalm 14, wherein the lubricant is adhesively bonded to the 
interior surfiaoe (rf the tubular members. 

22. The nrethod of danm 14. wherein the lubricant indudra epoxy, molybdenum 
disulfide, graphite, aluminun), copper, alumisilicate and polyethylenepolyamlne. 

23. A method of coupling a tubular member to a preexisting sbudure. 
comprisingi 

positioning tfie tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axiatly displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular menriber, 

wherein the tubular member includes: 

an annular member, induding: 

a wall thlckness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 

imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansions of up to about 30 %; and 

no nedcir^ of the wails of the annular member for radial e)4>ansions of up to 
about 25%. 
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36. The tnethod of claim 31, wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 

37. The method of claim 31 . further including: 

5 applying a primer to the threaded portions of the tut>ular members prior to 

coating the threaded portions of the tubular members with the sealanL 

38. The method of daim 37, wherein the primer includes a curing catalyst 

10 39. The method of daim 37, wherein the prirner is applied to the threaded portion 
of one of the tubular members and the sealant is appHed to the threaded portion of 
the other one of the tubular members. 
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40. The mettiod of daim 37, wherein the primer Indudes a curing catalyst. 



41 A method of ooupOng a tubular member to a preexbting stnicture, 
oomprisingi 

positioning ttie tubular niember and an expansion cone within the preexisting 
staucture; 

20 anchoring the tubular nr)ember to ttie preexisting staicture; and 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone tivough the expandable tubular member, 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 
25 a soling element positioned between ttie rings for sealing the interface 

between the tubular niember and the preexisting structure. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: - 

30 positioning the expandable tubular member and an expansion cone within 

ttie preexisting structure; 

anchoririg ttie expandable tubular member to ttie preexisting structura; and 
axially displadng ttie expansion cone relative to ttie expandable tubular 
member by pulHrig ttie expansion cone ttvough ttie expandable tubular member; 
35 wherein the tubular member indu(te$ one or more slots. 
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the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

30. The method of daim 26, wherein a plurality of the sealing memt>ers are 
positioned adjacent to an end portion of the threaded connection. 

31. A method of coupling an expandat)le tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axiaily displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone througti the expandable tubular member; 

wherein the expandable tubular member includes a plurality of tubular • 
memt)ers iiaving threaded portions that are coupled to one ariother by the process 
of: coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 

curing th9 sealant 

32. The method of daim 31, wherein the sealant is selected from the group 
consisting of epoxies, thennosetting sealing compounds, curable sealing 
compounds, and sealing compounds having pplymerizable materials. 

33. The method ofdaim 31, further induding: 

initially curing the sealant prior to radially expanding the tubular members; 
and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31 . wherein the sealant can be stretched up to about 30 
to 40 percent after curing without failure. 

35. The method of da*m 31, wherein the sealant is resistant to conventional 
weHbore fluidic materials. 



129 



48. The method of daim 46. wherein the increased axial force Is provided on h 
raiKiom basis. 



49. The method of daim 46, wherein the ratio cS the increased axial force to the 
5 sutetantially constant axial force ranges from about 5 to 40 %. 

51. A method of coupling a tubular member to a preexisting structure, 
comprising: 

pojdtioning the tubular member and an expansion cone within the preexisting 
10 structure; 

anchoring the tubular member to tiie preexisUng stnictune; and 

axiaDy displacing the expansion bone reiafive to the expancteible tubular 

member tiy pushing and pulling the expansk3n cone through the expandable tubular 

member. 

15 • 

52. The method off ctaim 51 , wherein pushing the expansion cone indudes: 
injecting a pressurized fluidic riiaterial into contad with the expansim 

53. A method of coupling a tubular member to a preexisUng structure, 
20 . comprising: 

positioning the tubular member and an expansion cone wittiln the preexisting 
structure; 

anchoring tiie tubular niember to ttie preexisting staxicture; 
axially displadng tiie expansion cone relative to ttie tubular member by 
25 pulSng ttie expansion cone through tite expandable tubular member; and 

injecting a curable fluidic sealing material between tiie tubular member and 
the preexisting structure prior to axially displacing the expansion cone. 

54. A mettiQd of coupling a tubular member to a preexisting structure, 
30 comprising: 

positioning ttie tubular memb^ and an expansion cone wittiin thepree>!^$iting 
structure; 

anchoring ttie tutniiar member to the preexisting structure by increasing ttie 
size of Uie expansion cone; and 
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43. The method of daim 42, wherein the slots are provided at a preexparided 
portion of the tubular member. 

44. The method of dalm 42, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular mentf>er to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting staticturd: 

anchoring the expandable tubular member to the preexisting stmcture; and 

axiaily displacing the expansion cone relative to the expandable tubular 
member by putting the expansion cone through the expandable tubular member 

wherein the tubular member includes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a < 
sealing element; and 

a second preexpanded portion coupled to the internrediate portion. 

46. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the pree}d8ting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axiaily displacing the expansion cone relative to the expandable tubular 
member by pulling the e)q)an8ion cone through the expandable tubular member by 
. applying an axial force to the expansion cone; 

wherein the axial fbroe Includes: 

a substantially constant axiai force; and 

an Increased axial force. 

47. The method of daim 46. wherein the Increased axial force is provided on a 
periodic basis. 
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wherein the first and second directions are differenL 

59. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

releasing the resiDent anchor; and 

axially displacing the expanston cone within the expandabielubuiar member. 

60. A method of coupling an expandable tubular member to a preexisting 
structure, oomprfeing: 

placing the expandable tubular member, an expansion dome, and an anchtx- 
into the preexisting structure; 

anchoring the expand^le tubular member to the preexisting structure by: 
pivothg one or more ei^agement elements; and 
axially displacing the expansion cone. 

61. The method of dalm 60. wherein pivoting the engagement elements 

includes: 

actuating the engagement elements. 

6Z The method of daim 60. wherebfi pivoting the engagement elements 
includes: 

placing a quantify of a fluidic material onto the engagement elements. 

63. The method of daim 60, wherein pivoting the engagement elements 
includes: 

displacing the expandable tubular member. 

64. A method of coupling an expandable tubular member to a' preexisting 
structure, comprising: 

placing ttie expandable tubular member and an expansion cone into the 
preexisting structure; 

pladng a quantity of a fluidic material onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting structure; and 
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axially displadng the expansion cone relative to the tubular member by 
pulling the expanston oone through the tubular member. 



55. A method of ooupling a tubular member to a preexisting structure, 
5 comprising: 

posltiontng the tubular member and an expansion cone within the preesdsting 
structure; 

anchoring ttie tutHJlar meniber to the preexisting structuie by heating a 
portion of the tubular member; and 
10 axially displacing the expansion cone relative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 positioning the expandable tubular member, an expanston cone, and an 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expanston cone; 
anchoring the expandable tubular member to the preexisting structure using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A method of coupling ah expandable tubular member to a preexisting 
structure, comprising: 

positioning the faibular member and an expansion cone within the preexisting 
25 structure; 

exptosively anchoring the tubular member to the preexisting staicture; and 
axially displacing the expansion cone relative to the tubular membidr. 

58. A method of coupling an expandable tubular to a preexisting structure, 
30 comprising: 

fixing the position of an expansibn cone within the preexisting structure; 
driving the expandable tubular member onto the expanstori cone in a first 
direction; and 

axially displacing the expansion com in a second direction relative to the 
35 expandable tububr member 
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placing the expandable tubular member and an expansion oone Into the 
preexisting structure; ' 

anchoring the expandable tubular member to the preexisting structure: 

applying an axial force to the expansion oohe; and 
5 pressurizing an interior portion of the expandable tubular men4)er below the 

expansion cone. 

71. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

10 placing the expandable tubular member and an expansion oone Into the 

preexbting structure; arxi ^ 

applying an axial force to the expandable tubular rnember. 

72. An apparatus for coupfing a tubular membdr to a preexisting structure, 
15 ooo^rislng: 

an expandable tubular member 

an anchoring device adapted to couple the expandable tubular member to 
the pramisting structure; and 

an expansion oone movably coupled to' the expandable tubular member and 
20 adapted to radially expand the expandable tubular member, including: 
a housing including a tepered first end and a second end; 
one or more grooves formed in the outer surface of the tapered first end; and 
one or more axial flow passages fluldidy coupled to the grooves. 

25 73. The apparatus of claim 72, wherein the grooves comprise circumferential 
grooves. 

74. The apparatus of daim 72, wherein the grooves oomprise spiral grooves. 

30 75. The apparatus of ctaum 72, wherein the grooves are oonoentrated around the 
axial midpoint of the tapered portion of the housing. 

76. The apparatus -of daim 72, w^^in the axial flow passages comprise axiaf 
grooves. 

35 
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axiaHy displacing the expansion cone. 



65. The method of daim 64, wherein the fluidic material comprises a barite plug. 

66. The method of daim 64, wherein the fluidic material comprises a flex plug. 

67. A method olF coupling an expandable tubular member to a preexteting 
structiTO, comprising: 

positioning the expandable tubular'member and an expansion cone into the 
preexisting strudure; 

anctoring the expandable tubular member to the preexisting structure by 
injecting a quanttty of a hardenabte fluidic material Into the preexisting structure; 

at least partially curing the hardenabte fluidic sealing material; and 

axially displadrig the expansion cone. 

68. A method of coupling an expandable tubular member to a preexisthng 
struoturst comprising: 

pladng the expandabte tubular member and an expansion cone v^in the 
preexisting structure; and 

applying an axial force to the expandable tubular member in a downward 
direction* 

^69. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the exparidable tubular member and an expansion cone within the 
preexisting structure; 

irijeclting a quantity of a first fluidic material havir^ a first density into the 
region of the preexisling stnjcturB cnitside of the expandabte tubular memben and 

injecting a quantity of a second fluidic material having a second density Into a 
portion of the expandabte tubidar merfiber below the expansion cone; 

wherein the second density is greater than the flTBt dendty. 

70. A method of coupling an expandabte tubular member to a preexteting 
structure, comprising: 
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8§. The apparatus of daim 72, wherein the cross-sectional area of the axial flow 
passages ranges from about 2X1(r* In^ to 5X1 CT^ In^ 

5 90. The apparatus of daim 72, wherein the angle of attack of the first tapered 
end of the body ranges from about 10 to 30 degrees. 

91 . The apparatus of daim 72. wherein the grooves are concentrated in a trajUng 
edge portion of the te9)ered first end. 

10 

92. The apparatus of daim 72, wherein the angle of indination of the axiai flow 
passages reiath/e to fl^e longitudinal axis of the expansion cone Is greater than the 
angle pfatladc of the first tapered end. 

15 93. The apparatus of daim 72, wherein the grooves include: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius of curvature. 

94. The apparatus of daim 93, wherein the first, second and third radii of 
cun^ture are substantially equal. 

25 95. The apparatus of daim 72. wherein tfie axial flow passages indude: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoidder posittoned on the other side of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of daim 95, wherein the flrst, second and third radii of 
cun^ture are substantially equal. 
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77. The apparatus of claim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the circumferential direction. 

78. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the grooves. 

79. The apparatus of daim 76. wherein the axiai grooves extend from the 
second end of the body to the grooves. 

80. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the second end of the body . 

81. The apparatus of daim 72, wherein the axial flow passages are positioned 
witWn the housing of the expansion cone. 

82. The apparatus of daim 61 , wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81. wherein the axial flow passages extend from the 
tapered first end of the body to the second end of tte body; 

84. The apparatus erf daim 83, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restricted flow passage. , 

86. The apparatus of claim 83, whereir> one or more of the axiai flow passages 
indude filters. 

87. The apparatus of daim 72, wherein the cross sectional area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The €«>paratus of daim 72, wherein the cross-sectional area of the grooves 
ranges from about 2X10^ in^ to 5X10-* m\ 
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100. The apparatus of daim 99, wherein the threaded connect comprises a 
pin and box threaded connection. 

101. The apparatus of daim 99, wherdn the sealing meml)er5 are positbned 
adjacent to an end portion of the threaded connection. 

1(KL The .an)aratus of daim 99, wherein one of the sealing meniTt>ers is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

103. The apparatus of daim 99. wherein a plurality of the sealing members are 
posittoned adjacent to an end portion of the threaded connectton. 

104. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member 

an anchoring device adapted to couple the expandable tubular member tb 
. the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adsv>ted to radially expand the expandable tubular member; 
wherein the expandable tubular member indudes: 
a layer of a lubricant coupled to the interior surface of the tubular member. 

1 05. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104, wherein the lubricant is selected from the group 
consisting of C-Lube-10. C.PHOS-58-M, and C-PHOS-SB-R 

107. The apparatus of daim 104. wherein the lubricant provides a sfiding friction 
confident of less than about 0.20. 

108. The apparatus of daim 104. wherein the lubricant is chemically bonded to 
the interior surface of the expandable tutHilar merTd)er. 
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97. The apparatus of daim 95, wherein the second radius Of curvature Is gi^^ 
than the third ladlus of curvature. 



98. An apparatus for coupling an expandable tubular member to a preexisting 
stnicture; oomprfeing: 

an expandable tubular merifiben 

/ 

an anchoring device adapted to couple the expandable tubular member to 
iha preexisting ^mdure; and 

an expansion cone movaWy coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 

wherein the exparKiable tubular member includes: 
an annular member, having: . 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies toss ttian about 10 %; . 

ImperfBctions of less than about 8 % of the wall thickness; 

no faftire for radial expan^ons of up to about 30 %: and 

no necking of the walls of the annular member for radial expanskms of up to 
about2S%. 

^. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an exparulable tubular member. 

an anchoring device adapted to couple the expandable tubular member to 
the preexlstir^ structure; and 

an expansion cone movaWy coupled to the expandable tubular member and 
Mapted to i;adially expand the expandable tubular member, 

wherein the expandable tubular monber indudes: 

a first tubular memiMn 

a second tubular member and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection inducftig: 

one or more seeding memt)ers for sealing the inlerfece between the first and 
second tubular members. . 
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117. The apparatus of daim 112, wherein the material prcH>6rties of the sealant 
are sut)8tantially stable for temperatures ranging from at)out 0 to 450 ^. 

118. The apparatus of ctelm ^12, wherein the threaded portions of the tutxilar 
memt>ers include a primer for improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring devioe adapted to couple the expandable tubular member to 
the preexisting stmcture; arKi 

an expansion cone movaUy coupled to the expandable tubular member and 
adapted to radiatiy expand the expandable tubular memben 

^rein the expandable tubular member Indudes: a pair of rings for 
engaging the preexisting structure; and 

a sealing element positioned between the rings for seaOng the interface 
between the tubular member and the preexisting structure. 

120. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movabty coupled to the expandable tubular nnember and 
adapted to radially expand the expandable tubular memben 

wherein the expandable tubular member includes one or more slots. 

121 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. 

122. The apparatus of daim 120, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 
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109. The apparatus of daim 104, wherein the lubricant is mechanically bonded to 
the interior surface of the expandable tubular member. 

110. The apparatus of daim 104, wherein the lubricant is adhesively bonded to 
5 the Interior surface of the expandable tubular member. 

111. The apparatus of daim 110, wherein the lubricant indudes epoxy, 
molybdenum disuffide, graphite, aluminum, copper, alumisiticate and 
potyethylenepofyamine. 

10 

^^Z An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprishg: 

an expandable tubular member. 

an anchoring device adapted to couple the expandable tubular member to 
15. ' the preexisting structure; and 

an expanston cone nuivably coupled to the mpandable tubular member and 
adapted to radially expand the expandable tubular member, 
wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another 

20. and 

a quantity of a sealant within the threaded portions of the tubular members. 

113. The apparatus of daim 1 12, wherein the sealant is selected from the group 
consisting of epoxies, themiosetting sealing compounds, curable sealing 

25 con^Hxmds. and sealing compounds having polymerizable materials. 

1 14. The apparatus of daim 112. wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of claim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent without feiiure. 

116. The apparatus of daim 112, wherein the sealant is resistant to conventional 
weilbore fluidic materials. 

35 
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127. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
member. 

128. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a fir^ support memben 

a second support member coupled to the first support member, 
an expansion cone coupled to the first support member; 
an expandable tubular member obupled to the expansion cone; and 
an explosive andioring device coupled to the second support member 
adapted to couple the expandable tubular ifmngber to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expandable expanston cone coupled to the support rnemben and 
an expandable tubular member coupled to the expansion cone. 

130. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expandable expansion cone coupled to the support member, and 

an expandable tubular member coupled to the expandable expansion cone. 

131. The apparatus of daim 130. wherein the expandable tubular rhember 
indudes one or more anchoring devices. 

132. Tlie apparatus of daim 130. wherein the expandable tubular member 
indudes a slotted end portion. 

133. An apparahjs for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member; 

an expansion cone coupled to the support nnember; 
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123. An apparatus for coupling an expandable tubular member to a preexisting 
stmcture* comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 
wherein the expandable tubular menrU>er includes: 
a first preexpanded portion; 
10 an intenrr^iate portion coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intennediate portion. 

124. An apparatus for coupling an expandable tubular nnember to a preexisting 
15 structure* comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone nx^vably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular menr^n and 
a valveable fluid passage coupled to the anchoring device. 

125. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support member; 

a second support member coupled to the first support member; 

an expansion cone coupled to the first support m^ben 
• an expandable tubular member coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 
30 couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is greater than the in^e diameter of the expandable tubular member. 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled tathe expandable tubular member, including: 
one or more spikes pivotally coupled to the expandable tubular member for 
engaging the preexisting structure. 

141 The apparatus of dalm 140, further including one or more corresponding 
actuators for pivoting the spikes. 

142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, oomprising: 

a support member; 

an expanston cone coupled to the support member, 
* an expandable tubular member coupled to the expandable expanston cone; 

and 

an anchor coupled to the expandable tubular member, including: 
one or more petal baskets pivotally coupled to the expandable tubular 
member. 

143. Tlie apparatus of claim 142, further including one or more corresponding 
actuators for pivoting the petai baskets. 

144. An apparatus for ooupHng an expandable tubular member to a pitexisting 
structure, comprisfng: 

a support member, 

an expansk>n cone coupled to the support member; 

an expandable tubular member coupled to the expanston cone. Including: 

a stotted portion provided at one end of the expandable tubular mem^ 

145. An apparatus for coupling an expandable tubular member to a preextettng 
stmcture. comprfeing: 

a support member, 
an expariston cone; 

an expandable tubular member coupled to the expanston cone; 
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an expandable tubular member coupled to the expansion cone including one 
or more shape memory metal iireerts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal inserts. 

134. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expansion cone coi4>ted to the support memben 
an e)(pandable tubular member coupled to the expandable expansion cone; 
and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatus of daim 134. wherein the resilient anchor includes: 
a resilient scrol. 

136. The apparatus of daim 134, wherein the resilient anchor includes: 
one or more resffient anns. 

137. The apparatus of daim 134, wherein Oie resilient anchor indudes: 
one or more resilient radially oriented elements. 

138. The apparatus of daim 134. wherein the resilient anchor is adapted to mate 
with the expansion cone. 

139. An expandable tubular member, comprising: 
an>xpandal^ tubular body. 

one or more resaient panels coupled to the expandable tubidar body; and 
a release member releasably coipled to the resilient panels adapted to 
oontndlably release the resilient panels. 

140. An apparatus for coupling an ncpandable tubular member to a preexisting 
strwture. comprising: 

a support muvtoer, 

an expansion cone coupled to the support member; 

145 



applying a tensile force to the expansion oone. 

151. The method of daim 147, ^vherein a)dally displacing the expansion cone 
includes: 

5 displacing the expansion cone into the tubular memt>er. 

152. - The method of dalm 147, wherein axially displacing the expansion cone 
includes: 

displacing the expansion oone out of the tiAular member. 

10 

153. The method of daim 147, wherein axiaiiy displadng the expansion cone 
radiaify expands the tubular member by about 10% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
1 5 tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 156. The method of daim 147, wherein the preexisting stmcture Indudes a 
wellbore casing. 

157. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

158. The method of daim 147, wherein the preexisting structure ir^duaes a 
structural support. 

159. An apparatus, comprising: 

M a tubular member coupled to a preexisting structure; 

wherein the tubular niember is coupled to the preexisting str^;: v uy the 
processor 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

35 axially displadng the expansion cone; 
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a coupling device coupled to the support member and an end portion of the 
expandable tubular member; and 

a mass coupled to the end portion bf the expandable tubular member. 

wherein the weight of the mass Is greater than about 50 to 100 % of the yield 
strength of the exparxlable tubutar member. 

146. An apparatus for coupling an expandable tubular member to a preexfsting 
structure, comprising: 

a support meryd)er including a fluid passage; 

an expansion cone coupled to the support member^ 

an expandable tubular member coupled to the expansion cone; 

a slip Joint coupled to the expansion cone; 

an end plate coupled to the sKp Joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber deRned by 
thahterior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expanskm cone within the preexisting 

structure; 
axiaily displacing the expansion cone; 
removing the expansion cone; and 
applying direct radial pressure to the tubular member. 

148. The method of daim 147. wherein axiaily displacing the expansion cone 
includes: 

pnsssurizing at least a portton of the interior of the tubular member. 

149. The method of daim 147, wherein axiaily displadng the expansion cone 
indudes: 

injecting a fluidic material into the tubular member 

150. The method of daim 147, wherein axtally displadng the expansion cone 
indudes: 
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169. The apparatus of claim 159, wherein the preexisting structure indudee a 
piptfine. 

170. The apparatus of claim 159. wherein the preexisting stnictiire includes a 
5 structural support. 

171. A systefm for coupling an expandable tubular member to a preexisting 
structure, comprising: 

nf)eans for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the prMxteting structure; 
means for axially displacing the expansion cone relative to the tubular 
memt>er by pulling the expansion cone through the tubular member; and 

' means for lubricating the interface between the expansion cone and the 
15 tubular member. 

17Z The system of daim 171. wherein the means for lubrlcatir^ the interface 
between the expansion cone and the tubular member indudes: 

means for injecting a lubricating fluid into the trailing edge of the Interface 
20 between the expansion cone and the tubular member. 

1 73. The system of daim 1 72, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 oentipoise. 

25 174. The system of daim 1 72, wherein the injecting indudes: 

injecting lubricating fluid into a tapered end of tlie expansion cone. 

175. The system of daim 172, wherein the means for hjecflng indudes: 
means for injecting lubricating fluid into the area around ttie axial midpoint of 

30 a first tapered end of the expansion cone. 

1 76. The system of daim 1 72, wherein the means for injecting indudes: 
means for ihjecling lubricating fluid into a second end of the expansion cone. 

35 1 77. The system of daim 1 72, wherein the means for Ejecting Indudes: 
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removing the expansion cone; and 

applying direct radiai pressure to the tubular nienfiber. 

160. The apparatus of daim 159, wherein axiaily dispiactng the expansion cone 
includes: 

pressurizing at least a portion of the interior of the fibular member. 

161. The apparatus of daim 159. wherein axlaliy displadng the expansion cone 
indudes: 

injecting a fluidic materia! into the tubular member. 

162. The apparatus of daim 159, wherein axiaily displadng the expansion cone 
indudes: 

applying a tensile force to the expansion cone. 

163. The apparatus of daim 159. wherein axlaliy displadng the expansion cone 
Indudes: 

displadng the expansion cone Into the tubular member. 

164. The apparatus of daim 159, wherein axiaily displadng the expansion cone 
indudes: . 

displadng the expansion cone out of the tubular member. 

165. Th^ apparatus of daim 159, wherein axiaily displadng the expansion cone 
radially expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159, wherein applying dired radial prestoiB to the 
tubular membw* radially expands the tubular member by up to about 5%. 

167. The apparatus of daim 159, wherisin applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

168. The apparatus of daim 159, wherein the preexisting stnjdure includes a 
weVbore casing. 
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means for applyhg a second part of the hibricsmt to the interior surface of the 
tubular menter. 

186. The system of daim 184. wherein the lidMlcant comprises a metallic soap. 

5 

187. The system of daim 184, wherein the lubricant is selected from the group 
consisting of C-Lube-1 0. C-PH08-58^ and C-PHOS-58-R. 

188. The system of daim 184, wherein the lubricant provides a sliding fHction 
10 coefRdent of less than about 0.20. 

189. The system of daim 1 84, wherein the lubricant is chemically bonded to the 
Interior surfaces (rf the tubular members. 

15 10Q. The system of daim 184. wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. 

191. The system of daim 184. wherein the lubricant is adhesively bonded to the 
Interior surface of the tubular members. 

20 

1 92. The system of daim 1 84, wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumislllcate and polyethylenepolyamlne. 

193. A system for coupling a tubular member to a preexisting structure, 
2S comprising: 

positiQinIng the tubular member and an expansion cone within the preexisting 
staicture; 

anchoring the tubular member to the preexisting structure; and 

axlaPy (fisplac^ the expansion cone relative to the tjubular member by 
30 pulling the expansion cone through the tubular member. 

wherein the tubular member indiKles: 

an annular member. Induding: 

a wall thickness that varies less than about 8 %: 

a hoop yield strength that varies less than about 10 %; 
35 >mpeifections(rf less than about 8% of the wall thidcness; 
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means for injecting lubricating fluid into a tapered first end md a second end 
of the expansion cone. . 

178. The system of daim 172. wherein the means for injecting includes: 
means for Injecting lubricating fluid into an interior of the expansion ctme. 

179. The system of daim 1 72, wherein the nr»ans for bijecting indudes: 

means for InjedIng lubricating fluid through an outetr surface of the expansion 

cone. 

180. The system of daim 1 72, whereirt the means for Ir^ecting Indudes: 

means for ii^edlng the lubricating fluid Into a pluraUfy of dbcrete locations 
along the traBIng edge portion. 

181. The system of daim 172. wherein the lubricating fluid comprises: 
drflling mud. 

182. The system of daim 1712. wherein the lubricating fluid further hfidudes: 
TorqTrIm III; 

EPMudlib;and 
DrillN-Slld. 

183. The system of daim 172, wherein the lubricating fiuki comprises: 
TorqTrim Hi; 

EP Mudiib; and 
DrUIN-SHd. - 

184. The system of dakn 711. wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

mestns for coating the interior surface of the tubular member with a lubricant 

185. The system of daim 171, wherein the means for lubricating the Interfoce 
between the expansion cone and the tubular member Indudes: 

means for coating the Interior surface of the tubular member with a first part 
of a lubricant; artd 
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198. The system of daim 196, wherein the sealing .members are positioned 
adjacent to an end portion of the threaded connection. 

5 199. The system of daim 196. wherein one of the sealing memt)er5 is positioned 
adjacent to an end portion of ttie threaded connection; and wherein another one of 
toB sealing memt)ers is not positioned adjacent to an end portion of the threaded 
connection. 

10 200. The system of clabn 196, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 means for posiHoning the expandabte tubular member and an expartsion 

cone withtoi the preexisting structure; 

means for anchoring the expandable tubular member to the praexistihg 
structure; and 

) means for axially displacing the expanston cone relative to the expandable 
2Q tubular menrri)er by pulling the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member indudes a plurality of tubular 
members having threaded portions that ere coupled to one another by the process 
of; 

25 coating the threaded portions of the, tubular members with a sealant; 

coupling the threaded portions of ttie tubular members; and 
curing the sealant 

202. The sys^ of daim 201. wherein the sealant is selected firom the group 
30 consisting of epoxies, thennosetHng seating compounds, curable sealing 

compounds, and sealing compounds having polymerizable materials. 

203. The system of daim 201 , further including: 

means for initially curing the sealant prior to radially expanding the tubular 
35 members; and 
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no failure for radial expansions of up to about 30 %; and 
no neddng of the walls of the anrujlar nnemtier for radial expansions of up to 
about 25%. 

5 194. A system for coupling a tubular member to a preexisting structure, 
comprising: 

Injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an mpansion cone within the preexisting 
stnicture; 

10 anchoring the tubular member to the preexistinig structure; and 

axialiy displacing the expansion cone relath^e to the tubular member by 
pidling the expansion cone through the tubular member. 

195. The system of daim 194, wherein the lubricating fluid comprises: 
15 BARO-LUBGOLD^EAL™ brand drilling mud lubricant. 

196. A system for opuplbig an QxpandaUe tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
20 cone within me preexisting stnjcture; 

means for anchoring the expandable tubular nnember to the preexisting 
structure; and 

means for axialiy displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandat)ie tubular 
25 member; 

wherein the exparidable tubuteir member Includes: 

a first tubular memt^n 

a second tubular member; and 

a threaded connection for coupling the first tubular member to the second 
30 tubular nnember, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular membens. 

197. The system of daim 196. whereh the threaded connection comprises a pin 
35 and box threaded connection. 
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212. A system for coupling a tubular .member to a preexisting stnjcture, 
comprising: 

positiontng the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axiaOy displacing the expansion cone relative to the expendable tubular 
member by pulling the expansion cone through the expandable tubular memben 
wherein the tubular member includes one or more slots. 

10 

213. The system of daim 212, wherein the slots ^re provided at a preexpanded 
portion of the tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
15 preexpanded portion of the tubular member. 

215. . A system for coupling a tubular menriber to a preexisting structure, 
oomprbing; 

positioning the expandable tubular member and an expansion cone within 
20 ttie preexisting structure; 

anchoring the 6xpandat>ie tubular member to the preexisting structure; and 

axiaily displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the tubular member indudes: 
25 a first preexpanded portion; 

an intenmediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intemiediate portion. 

30 216. A system for couplirig a tubular member to a preexisting stnicture, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; • 

anchoring the expandable tubular member to the preexisting structure; and 
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means for finally curing the sealant after radially expanding the tubular 
members. 

204. The system of claim 201 , wherein the sealant can be stretched up to about 
30 to 40 percent after curing without failure. 

205. The system of daim 201, wherein the sealant is resistant to conventional 
wellbore fiuldic materials. 

.206. The system of claim 201, wherein the iiiaterfal properties of the sealant »e 
substantially stable for temperatures ranging from about 0 to 450 "F. 

207. The system of daim 201. further including: 

means for applying a priiner to the threaded portions 6f the tubular rneinbers 
prior to .coatft)g the threaded portions of the tubular members with the sestent 

208. The system of daim 207, wherein the primer includes a curing catalyst, 

209. The system of daim 207, wherein the primer is applied to the threaded 
portion of one of the tubular members and the sealant is applied to the threaded 
portk}n of ttw other one of the tubular members. 

210. The system of daim 207, wherein the primer indudes a curing catalyst 

211. A system for coupling a tubular member io a preexisting staidure. 
comprising: > 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular meihber to the preexisting strnduie; and 

axlally displadng the expansion cone relative to the tubular member by 

puHing the expansion cone through the expandabb lubtdar memben 
wherein the tubular member includes: 
a pair of rings for engaging the preexisting structure; and 
a sealing elenrtent positioned between the rings for sealing the interfeoe 

between the tubular member and the preexisting structure. 
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means for axiaily displacing the expansion oone relative to the tubular 
member by pulling the expansion cone through the expandat)le tubular member, 
and 

means for injecting a curable fluidtc sealing material between the tubular 
5 member and the preexisting structure prior to axiaily displacing the expanston cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

mear^ for positioning the tubular member and an ejqpansion oone within the 
10 preexisting staicture; 

means for anchoring the tubular mmiber to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axiaily displacing the expansion cone r^tive to the tobular 
member by pulling the expansion oone through the tobular member. 

15 

224. A system for coupling a tobular member to a preexisting sfnictore, 
comprising: 

means for positioning the tobular member and an expansion cone within the 
preexisting stnictore; 

20 means for anchoring the tubular member to the preexisting structore by 

heating a portion of the tobular member, and 

nr)eans for axiaily displacing the expansion cone relative to the tobular 
member by pulling the expansion cone through the tubular member. 

25 225. A system for coupling an expandable tobular member to a preexisting 
structore, comprising: 

mearis for positioning the expandable tobular member, an expansion cone, 
and an anchcMng devioe within the preexisting sbructure; 

means for positioning the anchoring device above the expansion ome; 
30 means for anchoring the mpandaUe tobular member to the preexisting, 

stnictore using the anchoring device; and 

n^aris for axiaily displacing the expansion oone. 

226. A system for coupling an expahdabte tobular member to a preexteting 
35 structore. comprising: 
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axially displacing the expansion cone relative to the expandal>le tubular 
memlw by pulling the expansion cone through the expandable tubular member by 
applyir^ an axial force to the expansion cone; 

wherein the axial force includes: 

a substantially constant axial force; and 

an increased axial force. 

217. The system of dalm 216, wherein the increased axial force is provided on a 
periodic basis. 

218. The system of dalm 216, wherein the Increased axial force is provided on a 
random basis. 

219. The system of dalm 216, wherein the ratio of the increased axial force to the 
substantially constant axial force ranges from about 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone wittiin the 

preexisting structure; 

nwans for anchoring the tubular member to the preexisting structure; and 
means for axially displadng tiie expansion cone relative to ttie expandable 

tubular member by pushing and pulling ttie expansion cone ttirough ttie expandable 

tubular member. 

221. The system of dalm 220. wherein ttie means for pushing tiie expansion cone 
indudes: 

means for injecting a pressurized fluidic material irito contad wtth ttie 
expansion cone. 

222. A system for coupling a tubular member to a preexisting starudure, 
comprtebig: 

means for positioning ttie tubular rnernber and an expansion cone wittiin the 
preexisting structure; 

means for ianchoring the tubular mmit>er to the preexisfa'ng structure; 
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means for actuating the engagennent elements. 



231. The system of daim 229, wherein the nrteans for pivoting the engagentent 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement ^ 

elements. 

232. The system of claim 229. wherein the means for pivoting the engagement 
elements includes: 

10 means for displacing the expandable tutNilar member. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular rnerrber and an expansion cone . 
15 into the preexisting structure; 

means for placing a quantity, of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure; and 
means for axially displacing the expansion cone. 

20 234. The system of daim 233, wherein the fluidic material comprises a barite plug. ^ 

235. Thesystemof daim 233. wherein the fluidic nriaterial comprises a flex plug. ^ 

236. A system for coupling an expandable tubular member to a preex^ting 
25 structure, comprising: ' 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting structure; . ^ 

means for anchoring the expandable tidHJiar member to the preexisting 
stnicture by injecting a quantity of a hardenabie fluidk: nriaterisd into the preexisting 
30 stmcture; 

means for at least partially curing the hardenabie fluidic sealing material; and . ^ 
nrteans for axially disptadng the expansion cone. 



237. A system for coupling an expwidable tulxjlar member to a preexisting 
35 structure, comprisiiig: 
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means for positioning the tubular member and an expansion cone wHhin the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
structure; and 

5 means for axiaily displacing the expansion cone relative to the tubular 

member. 

227. A system lor coupling an expandable tubular to a preexisting staicture, 
comprising: 

10 means for fixing the position of an expansion cone within the preexisting 

stnicture; 

means for driving the expandable tubular member onto ttie expansion cone 
in a first direction; and 

means for axiaily displadng the expansion cone in a second direction relative 
15 to ttte expandable tubular member; 

wherein the firet and second directions are diflferent 

228. A system for coupling ah expandable tubular member to a preexisting 
structure, comprising: 

20 means for placing the expandable tubular, an expansion cone, and a resilient 

anchor within the preexteting structure; 

means for releasing the resilient anchor; and 

means for axiaily displacing the expansion cone within ttie expandable 
tubular member. 

25 

229. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

• means for placing the expandable hitnilar member, an expansion cone, and 
an anchor into the pree)Qsting structure; 
30 means for anchoring ttie expandable tubular member to the preexisting 

structure ttiat fandudes means for pivoting one or more engagement elements; and 
means for axiaily displadng ttie expansion cone. 
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230. The system of daim 229, wherein the means for pivoting the engagement 
elements indudes: 
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means for positiontng the'tubular member and an expansion oone within the 
preexisting structure; 

mear\s for axialty displacing the expar)sion cone; 
means for removing the expansion cone; and 
5 means for applying direct radial pressure to the tubular member 

242. The system of daim 241, wherein the means for axially displacing the 
expansion oone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10. member. 

243. The system of daim 241, wherein the means for axially displacing the 
expansion cone includes: 

nieans for injecting a fluidic rnatarial into the tubular inember. 

IS 

244. The system of daim 241, wherein the means for axially displadng the 
expansion cone indudes: 

means for applying a tensile force to the Expansion oone. 

20 245. The system of daim 241, wherein the means for axially displadng the 
expansion cone includes: 

means for dispiadng the expansion cone Into the tubular member. 

246. The system of daim 241 » wherein the means for axialty displadng the 
25 expansion oone indud!^: 

means for dispiadhg the expansion cone out of the tubular member. 

247. The system of daim 241. wfierein the means for axially displadng the 
expansion oone radially expands the tubular member by about 1 0% to 20%. 
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248. The system of daim 241, wherein thb means for applying dired radial 
pressure to the first tubular member radially expands the tubular member by up to 
aboutS%. * 
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means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; 
10 means for injecting a quantity of a first fluidic material having a first density 

into the region of the preexisting structure outside of the expandable tubular 
member; and 

means for injecting a quantity df a second fluidic material having a second 
density intd a portion of the expandable tubular member below the expansion cone; 
15 wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubutar member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the expandable tubular member 
25 below the expansion cone. 

240. A system for coupling an expandable tubular member to a preexisting' 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
30 into the preexisting structure; and 

means for applying an axial force to the expandable tubular mmiber. 

241. A system for coupling a tubular member to a prsexteting staidure, 
comprising: 
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means for positioning the'tubuiar m«nber shkI an expansicm cone within the 
preexisting sliuclure; 

means for axially displacing the expansion cone; 
means for removing the expansion cone; and 
5 means for applying direct radial pressure to 'the tubular memt)er. 

242. The system of daim 241, wherein the means for axially displacing the 
expansion oone Includes: 

means for pressurizing at least a portion of the interior of tiie tubular 

10. member. 

243. The system of dalm 241, wherein the nwans for axially displacing the 

expansion cone includes: 

means for injecBng a fliMic material Mo the tubular member. 

IS 

244. Tlw system of daim 241, wherein the means for axially displadng the 
mpanslon oone Indudes: 

mrans for applying a tensile force to the expansion oone. 

20 245. The system of dalm 241, wherein the means for axially displadng the 
expansion cone indudes: 

means for di^ladng the expansion oone Into the tubular member. 

246. The system of daim 241. wherein the means for axially displadng the 

25 expansion cone indudiss: 

means for dlspladhg the expansion oone out of the tiAular rnember. 

247. The system of daim 241. wherein the means for axially displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 

30 

248. The system of daim 241. wherein the means for applying dired radial 
pressure to the flist tubular member radially expands the tubular member by up to 
about5%. 
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249. The system of dalm 241. wherein the means for applying direct radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locations, 

5 2S0. The system of daim 241, wherein the preexisting structure includes a 
wellboTB casing. 

251. The system of daim 241. wherein the preexisting structure Includes a 
p^line. 
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^2. The system of dalm 241, whiereln the preexisting stmcture includes a 
structural support 
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